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THE SHAPLEY ENGINE. 

A new portable engine, 
which is claimed to possess 
the advantages of cheapness 
and economy, in addition to 
those of simplicity and com- 
pactness, is the subject of the 
annexed illustrations. The 
principal features of the in- 
vention, which render it an 
improvement of value, lie 
mainly in the construction of 
the boiler, since the engine 
proper is, as will be seen from 
the large perspective view, a 
single upright cylinder with 
the ordinary slide valve me- 
chanism, There are some mi 
nor arrangements in connec- 
tion with the engine, notably 
improved stuffing boxes and 
a neatly contrived feed water 
heater, which add tothe gene- 
ral efficiency; but these, as 
well as the build of the ma- 
chine as a whole—except, per- 
haps, to note that this last is 
substential in all respecta— 
may be passed over, in order 
to direct attention at once to 
the novelties in construction 
of the steam generator. 

The idea is to build the 
boiler to generate the greatest 
amount of steam, and, at the 
same time, to have a sufficient 
reservoir for the same, From 


Chinese or Indian Ink, 


Although the Chinese pre, 
pare their ink from the kernel 
of some amygdalaceouggfruit, 
yet, by the aid of our present 
chemical appliance we are 
able to produce a composition 
in no way inferior to the best 
Chinese ink,by the adoption of 
a formula which is given in 
Riffault’s treatise on the “ Man- 
ufacture of Colors.” The fol- 
lowing is the formula: 
jy, Caleined lampblack, 100+ 
parts; boghead shale black, in 
impalpable powder, 50 parts; 
indigo carmine, in ‘cakes, 10 
parts; carmine lake, 5 parts; 
gum arabic (first quality) 10 
parts ; purified oxgall,20 parts 
alcoholic extract of mgpek, 5 
parts. 

The gum is dissolved in 50 
to 60 parts of pure water, and 
the solution filtered through a 
cloth, The indigo carmine, 
lake, lampblack, and shale 
black are incorporated with 
this liquor, and the whole 
ground upon a slab, with a 
muller, in the same manner as 
ordinary colors; but in this 
case the grinding takes much 
longer. When the paste is 
thoroughly homogeneous, the 
oxgall is gradually added, and 
then the aleoholic extract of 
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thus concentrated in the up- 
per portion passes through 
the horizontal cross tubes, A, 
thence, following the course of 
the arrows, down the vertical 
tubes, B, and finally into the 
hollow base, at the rear of 
which it escapes up the flue, 
This arrangement gives an 
unusually large amount of 
heating surface in compara- 
tively small space, the result 
of which is an economy in 
consumption of fuel. From 
actaal tests, we are informed 
that the fuel used does not 
exceed two and one half lbs. 
per horse power per hour, and 
in some cases less than two 
lbs. has sufficed. 

In order to provide for cleaning the tubes, a detachable 
jacket is placed between the two sections of the boiler, at C. 
This can be very easily removed by taking out the bolts, since 
it is made in two parts. The tubes are then cleaned 
with a short flue brush, the jacket replaced, and the joints 
filled with wet clay. 

So far as material is concerned, we are informed that none 
but the best is used. The boiler is thoroughly stayed over 
the crown sheet of the fire box; and since all the heating 
surface is below the water line, there is very little chance of 
its burning out. Sixty pounds of steam is the calculated 
pressure, but one hundred pounds may be safely carried, 
since all the boilers are tested to a cold water pressure of 
one hundred and thirty pounds. They are inspected and pro- 
vided with certificates by the State Inspector of New York, 

The spark trouble—a matter of considerable moment 
where a boiler is fired in the neighborhood of inflammable 
material or buildings—is effectually done away with. The 
sparks are drawn down through the upright tubes and 
dropped in water on the bare; and, as an additional preven- 
tive, the exhaust steam passes through the heater into the 
smoke stack, also giving aid to the draft. 

Nothing in the shape of gages, oil cups, fittings, etc., is 
omitted to render the machine complete. All parts are made 
in duplicate. The various portions of the engine may be 
easily adjusted, even when steam is on, thus avoiding de- 
lay. The sizes made are 5, 8, and 12 horse power. 

Patented February 10,1874. For further particulars, ad- 
dress Messrs. Tully & Wilde, General Agents, 20 Platt street, 
New York city. 





THE SHAPLEY PORTABLE ENGINE. 
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the air, until it has acquired 
sufficient consistency to be 
molded into cakes, which in 
their turn are still further 
dried in the air, out of the 
reach of dust. When quite 
firm, these cakes are com- 
pressed in bronze molds, hav- 
ing appropriate designs en- 
graved upon them. The 
molded ink is then wrapped in 
tinfoil, with a second envelope 
of gilt paper. The ink which 
has been prepared in this man- 
ner possesses all the proper- 
ties of the real Chinege article. 
Its grain is smooth; it flows 
very well, mixes perfectly 
with many other colors, and 
becomes so firmly fixed to the paper that other colors may 
be spread over it without washing it out. 





Cultivation of Castor Beans in California. 

The method of gathering and preparing for market is 
as follows: Every day the ripe spikes are gathered by hand, 
put in’ sacks, and hauled to the “ popping ground,” which 
is a space of about an acre, made smooth and hard, like an 
old fashioned buckwheat-threshing ground. Here the spikes 
are spread ; and during the day they pop open, from the heat 
of the sup, throwing out the beans. Each morning the 
straw is raked off, the beans shoveled up, cleaned in a fan- 
ning mil), and sacked, ready for market. By the time the 
field is once picked over, it is ready for another picking, like 
cotton, and the season, commencing in August, is not yet 
over. The yield is estimated at fifteen hundred pounds per 
acre, worth four cents per pound, or a groes yield of $60 per 
acre. The expense of cultivation, etc, is estimated this 
year at one half this amount, but is greater than it probably 
will be another season, owing to inexperience and preparing 
new land. There is probably no crop so easily raised that 
will yield so large a return. 









Tue AMERICAN ELECTRICAL SocieTy.—An association to 
be known under the above name was recently organized 
at Chicago, Il. The objects are an interchange of know- 
ledge, professional improvement of members, the advance 
of electrical and telegraphic science, and the establishment 
of a central point of reference. General Anson Stager, of 
Chicago, was elected president, and Mr. C, H. Haskins, o 
Milwaukee, vice president. 
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EXHAUST STEAM FOR HEATING PURPOSES. 


In a previous article, reference was made to the gain to be 
derived from the use of a feed water heater, in connection 
with s non-condensing engine. It must be evident, how- 
ever, from the figures given in that article, that the heater 
is far from utilizing all the heat that escapes into the ex- 
haust. When water is converted into steam, a large amount 
of heat is required, which does not raise its temperature, 
and, not being shown by the thermometer, is commonly 
called latent o2at. Thus, ifa pound of water at the tem. 
perature of 60 Fah. is heated until it is evaporated under 
the pressure of one atmosphere, the temperature of the 
steam will be 212°; but the heat which has been imparted 
to it is as much as would have sufficed to raise the tempera. 
ture of more than 7} pounds of water from 60° to 212°. On 
the other hand, to convert this steam into water, a similar 
ammount of heat must be abstracted, from which it will be 
seen that the exhaust steam—which only heats about an 
equal weight of feed water—parts with but a fraction of its 
heat. But, as before remarked, if the steam can be cooled 
sufficiently to convert it into water, or condense it, it gives 
up to the cooling medium all the heat that became latent 
when it was changed from water into steam. These facts 
have suggested to some the idea of turning the exhaust 
steam into places where it would be cooled and condensed, 
giving up ite heat where it was wanted, as, for instance, in 
warming @ building, The ordinary manner of effecting this 
is to tura the exhaust steam into heater pipes that are fitted 
up throughout the building to be warmed, and draw off the 
water of condensation, to be used for supplying the boiler. 
Under such circumstances, the exhaust steam encounters an 
increased resistance, in passing through the heating coils, 
and this has the effect of increasing the back pressure on the 
piston. In order to fix some limit to this increase of back 
pressure, it is usual to attach a loaded valve, opening into 
the atmosphere, to the pipe leading from the exbaust to the 
heating coils, so that, when the limit of back pressure is 
reached, the valve will rise and the exhaust steam will es- 
cape into the alr. In orderto diminish, as mach as possible, 
the buck presets created by the passage of the exhaust 
steam through the heating coils, they require to be fitted up 
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with the greatest care. Neglect of this precaution has in- 
duced many persons to abandon the use of exhaust steam for 
warming purposes. In the construction of the heating coils, 
the principal points to be observed are: First, to have suffi- 
cient area of pipe to permit the free passage of the exhaust 
steam ; and secondly, to arrange the pipes in such manner, 
with suitable traps, that the condensed water or air cannot 
accumulate in them, but will be continually drawn off. If 
these provisions are attended to, the heating pipes can be 
extended over a considerable distance, with but little increase 
of the back pressure, An example, representing the results 
of average practice, will illustrate the foregoing remarks 
more fully: 

A non-condensing engine of 60 horse power, exhausting 
into the atmosphere, had a back pressure on the piston of 1 
pound per square inch. The feed water was pumped into 
the boiler at a temperature of 65°, and the average pressure 
of steam in the boiler was 75 pounds per square inch, At 
this pressure, the boiler evaporated 6% pounds of water per 
pound of coal, the price-of the coal being $6.50 per tun of 
2,000 pounds. The consumption of coal was at the rate of 
4,450 pounds per day, costing about $1446. The factory in 
which the engine was located was heated with steam sup- 


3} plied by the same boiler, requiring a consumption of 1,000 


pounds of coal per day, costing $3 25, so that the total cost 
of fuel was $17.71 per day. These facts having been ascer- 
tained by careful experiment, the heating arrangements were 
changed, in the manner described below. 

A few of the connections about the heater pipes were al- 
tered, for the purpose of obtaining more direct circulation, 
a trap of improved form was attached, a back pressure valve 
was put on the exhaust pipe, arranged to open at a pressure 
of 3 pounds per square inch above the atmosphere ; and this 


7 | pipe was connected with the heating apparatus, and a damper 
| regulator was putin. It was found that, on account of the 
348 | increased back pressure, the cut-off of the engine had to be 


adjusted so as to admit steam for a greater portion of the 
stroke, so that the engine required about 12 per cent more 
steam. If this had been the total result of the change, the 
effect would have been to increase the coal consumption 12 
per cent, in addition to the expense of the alterations. It 
was found, however, that the exhaust steam from the engine 
heated the building quite as well as, if not better than, this 
was formerly effected by live steam from the boiler; and the 
water of condensation was led into a tank, from which it 
was used to feed the boiler, being taken by the pump at a 
temperature of about 200°. The boiler, being no longer re- 
quired to furnish steam for heating purposes, and being fed 
with hot water, gave much better results than before, the 
damper being generally partially closeid—so that the con- 
sumption of coal was only 4,100 pounds per day, costing 
$13 83, the saving in the coal bill per day being $4 38. 

Such extensive alterations are not often required as were 
necessary in this case, where all the arrangements seemed 
to be made with the intention of wasting fuel. The gain, of 
course, after making the change, was proportionately large, 
but the expense incurred was considerable. In many places, 
the exhaust steam can be used for heating purposes, with 
very little outlay for alterations. Many heating coils, how- 
ever, are put up in such a manner as to have very little cir- 
culation, and require a high pressure of steam to make them 
effective. Cases of this kind require extensive alterations 


337 | before the exhaust steam can be turned into them. But 


there are numerous owners of small engines and boilers who 
have small shops which they can casily heat in the manner 
described. Our hints will probably be sufficient for such 
ordinary cases, but it is impossible to lay down general rules 
for every case. 





+ > a 
PRISON REFORM. 


As evidence of the urgent need of the reform in prison 
management suggested in our article on ‘‘The Scientific 
Treatment of Criminals,” a friend in St. Louis sends us a 
printed account of recent doings in the State Penitentiary 
of Missouri, the horrid details of which remind one of cer- 
tain parts of Charles Reade’s ‘‘ Never Too Late to Mend.” 
For the credit of humanity, we should be glad to believe the 
story a gross exaggeration. If the half is true, the officers 
of the institution (and its management as well) would be 
benefited by a personal experience of the foul food, flog- 
gings, blind cells, and other abuses which have driven the 
convicts into rebellion, to be administered, not vindictively, 
for that would be contrary to the scientific method, but 
educatively, so that they might understand what manner of 
motives they are employing for the discipline of the pris- 
oners and the probable moral effect of them. 

Knowing the brutal and brutalizing practices that prevail 
even in institutions which have the name of being well con- 
ducted, we can understand how keepers such as our corre- 
spondent describes may, through ignorance, fear, and pas- 
sion, aided by a thoroughly perverse system of prison em- 
ployment, gradually convert a penitentiary into a school of 
vice and vengeance, rather than a place for penitence and 
reformation. We appreciate, too, the crying need of @ radical 
change in the management of all such institutions: bat that 
the prison system of the country can be made what it should 
be, by any burst of individual enthusiasm, we very much 
doubt, It may be true enough that that there is a ‘‘noble 
band of Howards” ready to undertake the reform “at the 
call of the American people” : the hitch lies ia the indisposi 

tion of the people to make the call. Not until the masses 
—upper as well as lower—have been educated up to the aci 

entific level, and have learned to consider social problems 
as scientific problems, to be solved on scientific principles, 








will they be able to treat this question dispassionately and 
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wisely. When that time comes, thére will be little need of 
Howards to stir the sensibilities of prison keepers. 

To the question: “Can you not set some means at work 
to release these thousands of mismanaged criminals from 
the pernicious system which thwarts their reformation ?” 
we can only reply that we have already, to the best of our 
ability, set such a means at work, and that is the Screnti- 
FIC AMERICAN. It does not set itself up as a mouthpiece of 
social or moral reform; yet, by spreading abroad the results 
of scientific research, by familiarizing the reading public 
with the spirit and methods of scientific thinking, it is doing 
its share toward educating the community up to the level 
required for the scientific consideration of a!l questions of 
social policy—the prevention and cure of crime with the 
rest, The process is necessarily slow; but the appreciative 
responses that have been made to our bare suggestion of a 
scientific treatment of criminalse—an idea that could not 
have been entertained a few years ago—are proofs that pro- 
gress is being made in the right direction. 





A POSSIBLE IMPROVEMENT IN HOUSE HEATING. 


At this delightful season of genial sunshine and crisp cool 
air, we have a daily illustration of perfect, because health- 
ful and intensely enjoyable, heating. While the lungs are 
regaled with an atmosphere which seems to stimulate every 
pleasurable sense and activity of the body, the sunshine 
warms without oppressing, and hightens our enjoyment of 
the sparkling air by force of contrast. If we could imitate 
—much more if we could reproduce—the same conditions 
indoors, it is obvious that the perfection of house heaving 
would be attained. Can either be done ? 

Firat, let us notice what the conditions are, on a sunshiny 
day of fall or early winter, that is, the conditions which 
combine to make such weather so refreshing. Pure air is 
practically transparent to radiant heat. In summer time, 
the high temperature of the air comes as an indirect effect 
of the heat of the sun. The sun rays heat the earth and 
the objects on its surface, and these, by contact or otherwise, 
heat the air. Inthe fall, the period of daily sunshine is 
bri+fer and the sun rays fall more obliquely. The ground is 
heated less, and the nightly periods of radiation are propor- 
tionally longer. The air in consequence remains cool 
throughout theday. Nevertheless, when the sun rays strike 
our bodies and are abgorbed, their heating power is almost as 
great as in summer, giving us the simultaneous sensation of 
vivifying warmth, with delicious coolness in the air we 
breathe. Pass indoors from such an atmosphere to that of 
a furnace-heated house. How great the change! The air 
seems stifling, and though the temperature of the room, as 
recorded by the thermometer, is much higher than tbat out- 
doors, the pleasant glow which was felt in the sunshine 
soon gives place to an extreme sensitiveness to chill. Sit 
near a wall or a window, and an unpleagant coolness creeps 
up the back, as though a cold wind were blowing across it, 
and we look for a draft, though the air is motionless. 

The conditions of perfect heating have been reversed. 
The air is at dog days heat. The walls and furniture are 
cold. The bodily heat is depressed by breathing the hot 
air, yet streams of heat must flow out from us in all direc- 
tions to make up the deficiencies of surrounding objects. 
The thermometer msy declare that such a room is warm, 
but every nerve declares that it is not comfortable. Substi- 
tute for the furnace an open fireplace with a blazing fire. An 
approach is made toward perfect heating. The radiant heat 
passes like sunshine through the air without heating it ; and 
if the fire is so placed that its radiations impinge on a con- 
siderable area of the enclosing walls, the walls will be 
warmed as they cannot be by hot air; the furniture will be 
warmed in like manner, and the occupants of the room will 
enjoy the cheerful influence of live heat while having suf- 
ficiently cool air to breathe. The great expense and incon- 
venience attending open fires must ever greatly restrict 
their general use. Only about one tenth of the heating 
power of fuel is developed by its combustion in an ordinary 
fireplace, and much of that escapes unused. Besides, to 
heat a room of considerable size uniformly, it would be ne- 
cessary to have an open fire at each side, or better, at each 
corner; an arrangement not to be tolerated as a matter of 
economy. 

To burn fuel economically, it is necessary to burn it cen- 
trally and inmass. The coal that would supply a number 
of separate fires would furnish an immensely greater amount 
of heat if burned in a single furnace, a fact more or less re- 
cognized in every contrivance for heating houses by hot air, 
hot water, orsteam. But in all such arrangements it is 
deemed essential to distribute, not heat directly, but matter 
more or less highly heated. In other words, we first heat 
our air or water, and trust to the cooling of that to furnish 
the heat required, overlooking the well known fact that heat 
will travel alone quite as well as in company, and that it can 
be much more easily controlled than air or water. 

Radiant heat, the sort required for perfect heating, obeys 
the same laws as light. By proper arrangements of reflec- 
tors and lenses, heat radiations can be massed into beams of 
parallel rays and sent where we will, with little or no wast- 
ing. It is not until the radiations are arrested that they be- 
come manifest as heat; a fact put to practical use two thou- 
sand years ago, when Archimedes burnt the fleet off Syra- 
cuse with mirrors. A stream of heat vibrations, intense 
enough to fuse gold, would pass through a tube of ice with- 
out affecting it, provided the airin the tube be sufficiently 
pure and dry. There appears to be no good reason, there: 
fore, why we should not warm our houses by the direct dis- 
tribution of pure heat, and so gain all the benefits of an open 
fire in each room, with none of its disadvantages. 





Briefly described, the plan would imvolve (1) a central fur- 
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nace, constructed of course with a view to the development 
of the greatest amount of heat from a given amount of fuel. 
(2) A system of tubes leading to the different rooms, termi- 
nated by radiators in each room. (3) A system of reflectors 
to throw the heat of the furnace into the conducting tubes 
in beams of parallel rays, with other reflectors at the bends 
and angles of the tubes to direct the course of the radiations 
properly. The radiators in the rooms might be placed so 
that every portion of the room would be flooded with heat 
rays, yet no part be heated beyond what would be enjoyable. 
As nothing would enter the rooms from the furnace save 
pure heat, the effect would be like that of a room warmed 
by direct sunshine. Thesurplus heat of the furnace might 
be utilized in warming, say to 50° or 60° Fah., and an abun- 
dant supply of fresh air led in from out.doors; a steady cir- 
culation being kept up,from the ventilating chamber,through 
the rooms, by the draft of the furnace. We should have 
then (theoretically) perfect heating combined with perfect 
ventilation, and at the same time the most economical com- 
bustion of our fuel. 

Possibly there may be mechanical difficulties to prevent 
the successful carrying out of a plan of house heating of 
this sort. We do not anticipate any, and the advantages it 
promises, on the score of health, comfort, and economy, cer- 
tainly justify its trial by any one possessing the requisite 
means. The plan could be easily tested in the laboratory of 
any institution having a few lenses and reflectors. 
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MECHANICAL AESTHETICS AND PRACTICAL MEN. 


We met our practical man, him of the street car, who 
‘‘never learned nuthin’ from books”, at the American In- 
stitute Fair the other night. He was slowly trudging 
through the machinery department, apparently devoting his 
attention to the steam engines. We noticed that, as he 
scratinized the large driving engine, his brow clouded: by 
the time he had reached the nickel-plated Baxter, the cloud 
deepened into a frown; and when he arrived opposite the 
Myers rotary a fierce scowl overspread his features. Suddenly 
turning on his heel,he recognized us,and,without further pre- 
amble, burst out with: “‘ Now, look here, boss,I wanter know 
if this ie’nt cussed nonsense, all this ere frippery, nickel piate 
and red paint,and gildin’, and stuff,about a masheen! What 
for,auyhow? Do’nt make the thing run no better, does it? 
What's the use er shinin’ that Baxter like a lookin’ glass? I 
do’nt fuss over my engine that way; much as I can do to 
keep the green off the brass. Have’nt had no paint near it 
for ten years. Do’nt see that it works any wuss, either.” 

We remarked that we supposed the exhibitors desired to 
attract public attention by uniting artistic beauty with me- 
chanical excellence, and thatthe certainly augmenting ten- 
dency toward «sthetic refinement was— ‘‘ Which? Oh, 
keep them big words for yer paper;[ never was no shakes 
on the dictionary. Just yoa tell me what’s got inter people, 
that they waste stamps on what ai’nt no use? Look at this, 
now.” And here he fished from his overcoat pocket a di- 
lapidated copy of the ScreNTIFIC AMERICAN of a few weeks 
back, containing the engraving of the new mold-ramming 
machine on the front psge. “ What's that feller in that pic- 
ter for? Or that heap er dirt and the shovel? Could’nt any 
practical man understand that masheen without that chap a 
pullin’ the handle? S’pose a mee-chanic wants all that 
shadin’ and prospectiv’ and figgers? WhenI see amasheen, 
I wanter see drawins’, nice plans and things drawed out. 
Why do’nt yer print them, not picters, only fit ter hang in 
the parlor?” 

“Advantageous advertisement,” we insinuated. “No 
taint, nuther,” he rejoined; ‘‘no more than these ere circu 
lars and books with fancy covers that these fellers is givin’ 
away so loose for nuthin.” Nor them blue signs, nor that 
shiny engine. I do’nt dono advertisin’. Do’nt believe in it. 
Did’nt I try it? Did’nt I pay a dollar for puttin’ my name 
ina pious paper printed out in Milwaukee, or Oregon, or 
somewheres? The chap that wheedled me in said he’d 
throw in a ten dollar chromo and a book about saint’s rest 
by & man named Baxter (that engine feller’, I s’pose). Did’nt 
get pary an answer. Catch me gettin’ fooled by any nooze- 
paper agin!” 

“No,Tai’nt got nuthin showin’ in this Fair. Anybody 
that wants ter see my work can cometo my shop. There 
aint no gold and silver and red paint there, nor patent in- 
venshuns,nuther. Feller wanted me to buy one er them new 
fangled emery wheels t’other day. But I said: ‘No, sonny, 
I used this old grindston’ and others like it goin’ on 
thirty year; and I guessI can make it do alittle longer. 
No sir, when I git any money to waste on advertisin’ or fancy 
paint or blamed invenshuns, then I’ll shut up shop. Good 
night. Come see us, sometime. Aint got no cards; shop’s 
in the alley, fourth door back on —— street. There aint no 
sign. Just stand in the entry and yell; and if one of the 
boys hears yer, he’ll Jet yer in.” 

Our meditations, as we watched our friend elbow his way 
out of the crowd, took about the following shape: Anything 
akin to beauty or taste, when brought in connection with 
the mechanical, is, by the self-called practical individual,re- 
sented as an unwarrantable encroachment. When the pur- 
pose of ornamentation is (besides gratifying the eye) thus to 
draw attention to the merits of an object,both end and means 
meet his wholesale condemnation. Strictly and purely uti- 
licarian, he fails to see any benefit ina measure which does 
hot instantly bring in pecuniary returns,or to perceive that 
increased gains are or can be due to the keeping of certain 
facts constantly before the world, or to presenting the same 
iD some manner so unique as at once to attract the popular 
gaze. Since he cannot appreciate matters so clear to every 
rightly thinking observer, it is manifestly impossible for 
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others more refined to impress him. He and his kind see 
nothing to praise in the fact that our American mechanics 
and manufacturers (though the country is destitute of mu- 
seums of industrial art, those great educators of the Old 
World) nevertheless contrive to mingle the beautiful with 
the useful, with a delicacy and true art feeling elsewhere al- 
most unrivaled. The visitor at any of our great fairs will 
find this esthetic selfculture making itself everywhere felt. 
It appears in the graceful figures and neat proportioning of 
the ordinary implements of labor, in the exquisite finish of 
the metal and wood work, in the thousand tasty forms of 
the commonest minor appliances, in the dainty traceries 
which embellish the safes, the carriages, and the massive 
portions of the engines, in a bit of carving here, a dot of 
bright color there: and thus through all the different pro- 
ductions, gathered as representatives of the varied indas- 
tries. 

We may here be pardoned theapparent egotism of a word 
as to the artistic merit of the pages now under the reader's 
eye,and this with reference to the ‘‘pretty pictersa” objected to 
by our practical friend : not merely as to their intrinsic beauty, 
but to suggest the influence which they must exert in ele- 
vating the standard of popular taste. A diagram of mere 
lines may be intelligible to the professional engineer; but 
the man whe proposes to buy a machine asks and needs a re- 
presentation, showing it as it will appear when set up in 
the shop. True, a rough sketch would convey an idea, but 
we prefer to callin the aid of artists (to whom in their spe- 
cialty there are no superiors), to employ the highest skill at- 
tainable in the engraving of their works, and thus to main- 
tain a standard of artistic excellence, of the public appre- 
ciation of which we have abundant evidence. 

If alittle nickel plating or a neat coat of paint will render 
a machine (without detriment) more pleasing to the eye, it is 
not false economy to add such embellishment. A bright bit 
of glass willtake the attention when a rough diamond may 
be a hundred times passed unnoticed; and even if orna 
mentation be deemed unnecessary for its attractive power, 
let the beautiful, where possible, be cultivated for itself alone. 
True art is both refining and ennobling; and it may be 
found in the harmony of tints in the decoration of an en- 
gine, as well as on the canvas colored by a master hand: in 
the moldiog of a too), as well as in the forms which assume 
all but life under the eculptor’s chisel. 


SCIENTIFIC AND PRACTICAL INFORMATION, 





PAINTING ON ZINC WITHOUT PAINT. 


M. Puscher, of Nuremberg, has lately invented a simple 
procees for coloring sheet zinc, based on the employment of 
acetate of lead. On applying this substance, mixed with a 
mipium preparation, a reddish brown tinge is obtained. The 
cupola of the synagogue at Nuremberg was thus colored as 
an experiment over a year ago, and, to all appearance, is yet 
unaffected by the weather. By adding other bases, lighter 
or darker tints of gray and yellow may be obtained, giving 
the zinc work the appearance of carved stone. With a solu- 
tion of chlorate of copper, the preparation turns the sheets of 
zinc black. 

FISH BONES AS FERTILIZERS. 


The Moniteur Industriel Belge states that German manu- 
facturers are purchasing the fish bones gathered along the 
Norwegian shores, which result from the extensive fish- 
curing stations there located. These bones make a fine fer- 
tilizer, and, when pulverized by suitable machinery at the 
points of collection, are readily transported, The same jour- 
nal suggests the more extended utilization of the bones from 
the establishments in Newfoundland, and estimates the pro- 
duct from American fisheries at twenty million pounds a 
year. 

THE HOURLY DEATH RATE. 


‘Dr. Lawson, an Eoglish physician, has recently published 
some curious observations regarding the time of the day 
when the greatest and least number of deaths occur. He 
finds, from the study of the statisticst of several hospitals, 
asylume, and other institutions that deaths from chronic dis- 
eages are most numerous between the hours of eight and ten 
in the morning, and fewest between like bours in the even. 
ing. Acute deaths from continued fevers and pneumonia 
take place in the greatest ratio either in the early morning, 
when the powers of life are at their lowest, or in the after 
noon, when acute disease is most active. The occurrence of 
these definite daily variations in the hourly death rate is 
shown, in the case of chronic diseases, to be dependent on 
recurring variations in the energies of organic life; and in 
the case of acute diseases, the cause is ascribed either to the 
existence of a well marked daily extreme of bodily depres- 
sion, or a daily maximuw of intensity of acute disease. 


PEAT PAPER. 


M. Bertmeyer has recently exhibited, in the Polytechnic 
Society of Berlin, specimens of paper and pasteboard ob- 
tained from the products of the peat beds about Kéaigsberg, 
the quality of which is said to beexcellent. The pasteboard 
was 2°4 inches thick, and sufficiently hard and solid to admit 
of planing and polishing. The paper made from peat alone 
was brittle, like that manufactured from straw; but the ad- 
dition of fifteen per cent of rags produced the requisite 
toughness. 

ARTIFICIAL EBONY. 


This material is made of sawdust mixed with other sub- 
stances and powerfal]y compressed in molds. The following 
is the process of manufacture, as now largely carried on by 





Messrs. Latry & Co., of Paris: The sawdust, reduced to a 
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fine powder, is mingled with a suitable quantity of water 
and blood, and dried at about 112° Fah. The albumen of 
the blood is thus agglomerated with the powder. The com- 
pound is then packed in heated molds, into all the crevices of 
which it is forced by strong hydraulic pressure. 


A NEW RUSSIAN CANAL. 


The Russian Government, says the Revue Industrielle, has 
recently completed negotiations with a Russo-English com- 
pany for the construction of a canal from Cronstadt to St . 
Petersburg. The work is to occupy six years in accomplieh- 
ment and will cost $5,530,000. This will render St. Peters- 
burg the finest port on the Baltic, and besides greatly bene- 
fit the city as a commercial center, since the railways to 
Moscow, Warsaw, and all parts of Russia will be in direct 
communication with the docks. 


A CURIOUS PROPERTY OF SAND AND IT# APPLICATIONS, 


If a quantity of dry silicious sand be placed in a bag of 
canvas or thin box of sheet iron, the mass, after slight com- 
pression, forms a conglomerate, capable of resisting press- 
ures of over 60 tuns. So far as the envelope is concerned, 
the sand within acts as if it were an enclosed solid,producing 
no effect on the covering except a trivial amount where the 
contact occurs with the load. The sand, however, remains 
perfectly divisible, and, no matter what may be the super- 
incumbent weight, escapes freely though slowly out of a 
small aperture made in the bag or box. A simple piece of 
paper, however, placed over the orifice, is sufficient to stop 
the flow, even under the load above noted. 

M. Beaudemoulin, who discovered this peculiar property 
several years ago, has lately published in France a work 
suggesting various modes of its application. For building 
walls it is well adapted, since the filled bags or boxes need 
merely be held in place by a framework; while, being very 
thick, they would form a protection, in case of being used 
for dwellings, against variations of temperature. Sach 
walls, beside, would be fireproof. It is also suggested that 
for lowering heavy weights or even entire buildings, which, 
by a change of street level, have become located too high 
above the roadway, the sand bags could be placed beneath, 
and their contents allowed gradually to escape, thus letting 
the load slowly settle down. 


NATURAL ANTISCORBUIICS. 

General Sherman says that the agava Americana, or Span- 
ish bayonet, the fruit of the common prickly pear, and the 
succulent leaves of some of the varietiesof the cactus that 
abounds on the deserts of Texas, New Mexico, and Arizona, 
furnish excellent specifics for that horrible disease, the 
scurvy. 

BROMHYDRIC ACID. 


M. Melliés states thata much simpler way of making this 
acid than that now employed, and which besides ensures & 
more copious supply, consists in passing a current of eulpby- 
dric acid into a small flask containing bromine. Bromide of 
sulphur is formed and brombydric acid disengaged. 





Intercolonial Exhibition at Sydney, New South 
Wales, 

We have received from M. Jules Joubert, Secretary of 
the Agricultural Society of New South Wales,the first num - 
ber of the society’s Jowrnal,in which are published full par- 
ticulars of an exhibition to be held at Sydney in April,1875. 
There is a long list of premiums, to be awarded for merit in 
all branches of agriculture and manufactures, the prizes for 
wines, sugar, and silk indicating the growth of three im- 
portant industries in the Australian colonies. Agricultural 
implements are much required in Australia, and competition 
by American manufacturers is especially invited, com muni- 
cation via San Francisco being rapid and convenient. 

The Secretary writes us thatthe Agricultural Society and 
the Chamber of Commerce of Sydney are, together, making 
liberal arrangements for an adequate representation of 
Australian products at our Centennial Exhibition of 1876. 


An Early Opinion of Batilroads. 

An old copy of the English Quarterly Review of the year 
1819 contains an account of ascheme for a railroad, on which 
it is proposed to make carriages run twice as fast as stage 
coaches. The editor evidently failed to appreciate the idea, 
or to believe in its possibility, for he comments upon it thus 
wise: 

“We are not partisans of the fantastic projects relative to 
established institutions, and we cannot but laugh at an idea 
so impracticable as that of a road of iron upon which travel 
may be conducted by steam. Can anything be more utterly 
absurd or more laughable than a steam-propelled wagon 
moving twice as fast as our mail coaches? It is much more 
possible to travel from Woolwich to the arsenal by the aid 
of a Congreve rocket.” 





M. De Lesseps’ plan of changing the Algerian shotts or 
lakes into an inland sea is shown, by a French engineer, to 
be little value. He has recently visited the country, and re- 
ports that the lakes are higher than the Mediterranean, and 
that a canal would merely drain them. Beside, the project 
would cost $60,000,000, and it is difficult to see, even were 
the scheme feasible, any prospect of substantial returns. 
a ee ot 

PROFESSOR PURSER believes that the moon, in revolving 
around the earth and drawing the tides behind her, causes 
the latter to act as a brake on the revolution of the globe,and 
he considers that it may be mathematically shown that this 
action is slowly but surely checking the earth’s speed of ro- 
tation, so that the days and nights are gradually lengthen- 
ing. Ina thousand million years or so, they may become 








each a month long. 
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THE UNDERGROUND RAILWAY, NEW YORK CITY. 





NUMBER III. 
{Continued from page 323.) 


In our paper for Noveinber 14, page 307, we began our de- 
ecription of this great engineering work, giving a diagram 
of New York city and the adjacent territory, showing the 
position of the Underground Railway, now nearly completed 
through the northerly portion of the city, 4} miles, and the 
route of its authorized extension down town, under Broad. 
way to the Battery, 4} miles. We also gave a profile of the 














YS 


“4 


Scientific American. 


59th street to 76th street, and shows the appearance of the 
surface of the street under which these tunnels pass, and the 
ventilating openings of the tunnels. Fig. 7 is a cross sectional 
elevation of the same, showing the mode of construction. 

This iron beam tunneling is only resorted to where suffi- 
cient headway could not be obtained for the arched brick 
tuonels. By again referring to the profile (page 308), it will 
be seen that it has been found expedient to use this latter 
kind of tunnel only where the difference of railroad and 
avenue grades is greater than 19 feet, while the beam tun- 
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the wall, which, in general, is fifteen feet above grade. The 
top course of this masonry is composed of stones fourteen 
inches thick, two feet wide, and three feet long, with pointed 
beds and joints. 

Between the two outer walls and thirteen feet distant 
from them in the clear, are placed the two inner walls of 
brick, resting on a stone or gneiss rubble foundation, three 
feet thick and three feet wide below railroad grade. The 
walls which rise from these foundations are built of brick 
without batter, are twenty inches thick and high enough to 
receive the roof beams, and are tied with fine courses of 





nel is used, with a slight alteration of the street grade, at 
points where this difference is as small as 11 feet, and, asa 





North River blue stone, five inches thick and well dressed, 
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Fig. 6—THE UNDERGROUND RAILWAY. NEW YORK CITY.—BEAM TUNNEL OPENINGS ON FOURTH AVENUE, 59th TO 76th STS. 


railway, showing its grades, depths below surface, street 
grades, character of the work, etc. ; also the contract prices 
paid for the work, outline of the law for construction, names 
of the official supervising engineers, names of the engineers 
in charge, contractors, etc. We also gave a view of the first 
bridge over the railway, at 45th street. In our following 
number, November 21, page 323, we gave a cross sectional 
elevation of the open cut of the railway on Fourth avenue, 
with a view of the bridge over the open cut between 52d 
and 58d streets, with a description of this open portion of 
the line, dimensions, etc. We now come to that section of 
the railway passing entirely under the surface of the ground, 
where the construction of what are known as the beam tun- 


nels begins. 





Fig. 6 is a view on Fourth avenue, looking north, from 
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consequence, more than five thousand feet, of what would 
otherwise have been open cut, has been covered in with 
beam tunnels. 

Like most of the other tunnels used on the work, the 
beam tunnels are divided into three separate tunnels, con- 
tained within four walls, two outer and two inner, up- 
holding the roof, which is composed of wrought iron beams 
with turned brick arches between them ; the roof, in its turn. 
sustains the earth and paving of the street. The two out- 
side walls are a continuation of the retaining walls of the 
open cut, described in our last paper, and are built of gneiss 
rubble masonry of the same class as that used in the before 
described retaining walls, seven feet thick at railroad grade, 
and sloping off thence with a batter, on the inside face, of 
one inch to the foot, to a thickness of three feet at top of 






































Along the top of each of these two inner walls run, side by 
side, the flanges touching, two H-shaped wrought iron gir- 
ders, twelve inches deep and bound together by half inch 
bolts, in the manner shown in Figs.10, 11, which illustrate the 
method of binding together the girders, and of fastening the 
roof beams to the girders. These longitudinal girders are 
of the best wrought iron, weighing one hundred and twenty- 
five pounds to the linear yard, and are joined longitudinally 
in such wise that, should any portion of the brick wall sup- 
porting them be by any accident thrown down, the longitu- 
dinal girders will offer a rigid support to the roof beams 
and the earth resting upon them. On top of the longitu- 
dinal 12 inch girders and bound to them by half, in bolts 
passing through the flanges, as shown in Figs. 10, 11, rest the 
iron beams composing the roof. These are also H-shaped 
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put very much heavier and deeper-than the girders on which 
they rest, being fifteen inches deep and weighing two hun- 
dred pounds to the linear yard, and varying in length from 
sixteen to twenty-seven feet. They are placed upon the 
walls, at right angles to the length of the tunnel, and three 


feet five inches apart from center to center, strapped and} 


anchored, and tied together with une inch iron tie rods, cast 
iron thimbles being placed between the beams at each tie 
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on the outer wall and the other projecting over the inner 
brick wall into the central tunnel. See Fig. 7. 

Around these openings are placed brick retaining walls, 
which rise to the level of the street and are then coped with 
a coping of first class pene-hammered granite coping, six- 
teen inches by ten inches, which supports a light iron rail- 
ing. The brick face of the opening is faced with cast iron 
and braced with cast iron beams placed about seventeen feet 
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American Iron. 

It is proverbial, at least among the Americans themselves 
that they, of all nations, possess in its greatest plenitude 
the faculty of recuperation. From time to time the Ameri. 
can world of business is distracted by financial typhoons; 
the vessel of state is laid on her beam ends; hotels, and even 
theaters, reduce their prices; and stern admonitions issue 
from press and pulpit that the period of piping and dancing 
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FIG. 8.—THE UNDERGROUND RAILWAY, NEW YORK CITY.—SECTIONAL ELEVATION OF THE BEAM TUNNELS, BETWEEN THE VENTILATORS,—i0cu TO Térn STREETS, 


rod and atthe ends. This manner of tying the beam is il- 
lustrated in Fig. 11,which represents @ cross section through 
two of the beams placed over the large central tunnel, as 
also the horizontal projection of a longitudinal section 
through the center, showing the thimble at the tie rods. The 
strapping consists of two iron bands or straps, one of which 
passes from the top flange of one beam under the bottom 
flange of the second, and to the top flange of 


apart, two feet three inches high, twenty-five feet long, 
bound to the roof beams by bolts, and anchored in the brick 
wall. Immediately beneath these openings there occur, in 
the brick walls which separate the central from the two side 
tunnels, a series of arched openings, which give light and 
ventilation to the small side tupnels (see Fig. 9). These 
openings in the brick walls are placed all along the upper 








the third; the other, from the bottom flange of 





the first beam to the top flange of the second, 
and thence to the bottom of the third, the 














straps being fastened at each flange. 

Over the small side tunnels, whose span is 
but 14 feet 3 inches, the roof beams are placed 
singly ; but over the central tunnel, which has 
aspan of 25 feet, they are placed in pairs, that 
is to say, two beams are placed side by side so 
that their flanges touch, each pair being 3 feet 
5 inches apart from center to center. See 
Fig. 9. 

Between the beams are placed the turned 
brick arches, 8 inches thick. The whole is 
then covered, toa depth of 4 inches above the 
tops of the beams and arches, with concrete, 
composed of one part Ulster county hydraulic 
cement and two parts sand and gravel, or stone, 
broken so as to pass every way through a two 
inch ring ; over this is placed a coating of three- 
ply roofing felt and cement, and then the earth 
and paving. 

The main central tunnel is lighted and venti- 
lated through openings, twenty feet wide and 
one hundred and fifty feet long, placed one in 

each block. 

We mentioned that the roof beams varied in 
length from sixteen totwenty-five and twenty- 
seven feet. The reason for this variation will 
now bequite apparent. The sixteen feet beams 
are used to span the small or side tunnels, which have a 
width at top of 14 feet 8 inches; the twenty-seven feet 
beams span the large central tunne), whose breadth at top is 
twenty. five feet, while the twenty-five feet beams are used 
where the openings occur in the large tunnel, one end resting 
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FIG. 10--THE UNDER( ROUND RAILWAY, NEW YORK CITY.— 
JOINTS AND COUPLINGS @F THE IRON) BEAMS. 
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FIG. 9—THE UNDERGROUND RAILWAY, NEW YORK CITY.—LONGITUDINAL SECTIONAL 
ELEVATION OF THE BEAM TUNNELS.—591n TO Téru STREETS. 


part of the wall for the entire length of the central opening, 
and sre four by eight feet. ™ 
The Temperature of the Sun. 

M. Violle considers that the emissive power of the sun 
at a given point on its surface will be the relation between 
the intensity of the radiation emitted at such point and the 
intensity of radiation which a body, having an emissive 
power equal to unity and carried to the temperature of the 
sun at the considered point would possess. So that he de- 
fines the true temperature of the sun as the temperature 
which a body of the same apparent diameter as the sun 
should possess in order that this body having an emissive 
power equal to the average of the solar surface, may emit,in 
the same period, the same quantity of heat as the sun. 
From experiments made at different altitudes, M. Violle de- 
termines the intensity of the solar radiation,as weakened by 
passage through the atmosphere, and finds, for the effective 
temperature of the sun, 2,822° Fah. 

Investigations conducted with an actinometer by the dy- 
namic method lead the investigator to conclude that steel,as 
it emerges from a Siemens-Martin furnace, has a tempera- 
ture of 2,732° Fah. If it be admitted that the average emis- 
sive power of the sun is sensibly equal to that of steel ina 
state of fusion, determined under like conditions, it appears 
that the mean true temperature of the solar surface is about 
8,632° Fah. rm 


Tux Patent Office has granted a patent fora dummy, for 
dry goods merchants, to enable them to make a large show 
on asmall stock. It consists of a block of wood, neatly done 
up in a cover of cloth, labeled and ribboned to represent, in 


exterior appearance, a full package of real goods. 
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is over, and that the—possibly mythical—homely habits of 
the ancient settlers must be revived before there is again 
health in the land. These lessons are received with very 
different feelings in various parts of the country. Boston 
and Providence may perhaps abase themselves in private (for 
no man has seen them performing that operation coram po- 
pulo), but gay New York and the great West maintain a 
hopeful, not to say defiant, attitude. Better 
times must come. Things will get “fixed” 
at last; and if rain has been ‘incurred, the 
boundless resources of a great country will 
help everybody to begin over again. 

This hopeful spirit is not without some ad- 
mixture of solid truth. A lapse of twelve 
months has brought about a notable change 
in the feeling of financial circles in New 
York. To a less extent this reactionary spi- 
rit has made itself felt in other great specu- 
lative centers, such as Chicago, St. Louis, and 
Boston. Especially in the direction of rail- 
road securities has renewed confidence been 
manifested. Shares long neglected have re- 
cently met ready purchasers, and there exists 
that general disposition to invest which isan 
infallible sign of the revival of business. 
Under the influence of the late panic, rail- 
way property—the teterrima causa of the 
crash of last autumn—suffered most severely ; 
but recent advices show that things were not 
so bad as they seemed. Stocks have ad- 
vanced, and chances are in favor of greater 
activity and heavier investments than have 
been known for a long time past. 

This revival of railway enterprise is not 
without significance to the iron trade, both of 
England and of the United States, which lat- 
ter country has, within the last few years, 
immensely advanced in the production of 
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iron. 

The Americans have a splendid “ forest primeval,” but 
the blast furnace is a great devourer, and will thin the sur- 
rounding country in an alarmingly short space of time. 
Possibly improved railway communication will more than 
keep pace with the rapid destruction of timber, but the sig- 
nificant fact yet remains that, out of 630 furnaces in blast 
in 1873, 265 were supplied with charcoal. No charcoal 
emelting of iron can be long lived ; and it is, therefore, clear 
that, unless increased railway communication be provided, a 
certain section of the iron industry of the United States will 





FIG, 11—THE UNDERGROUND RAILWAY, NEW YORK CITY.— 
JOINTS AND COUPLINGS OF THE IRON BEAMS. 
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be soon “played out.” Vigorous efforts will undoubtedly 
be raade to put other iron producing centers on a level with 
Pitteburgh, by improving the communication between coal 
and iron regions; but the trath will alwaya remain constant, 
that, however rich iron ore may be,it will not pay to carry it 
too far. 

For a long while the American makers had s heavy uphill 
journey, as, although they were protected by an enormous 
tariff, and were supplied with a huge home demand, English 
makera of railway material swept the market. An unpre- 
cedented advance in the price of English coal, and conse- 
quently of iron, during the last three yeare, deprived English 
makers for a while of their advantage, and, despite dear 
labor, the American ironworks rose last year to a high pitch 
of prosperity. The delicate conditions of business in the 
United States failed, however, last autumn to withstand 
the tension of the financial world, and the American iron 
and steel trade suffered a paralysis which it communicated 
in no small degree to the trade of Great Britain. With a 
keen eye to the wants of the future, the American makers 
apparently foresaw that the wante of the railway world 
would be confined to Bessemer steel, and have made great 
efforts tc compete—under the wgis of their duties—with Eng. 
lish makers in the production of this important metal. So 
long as exaggerated prices for fael and labor prevailed in 
England, « chance of success remained ; but so soon as the 
period of inflation in England ceased, it at once became 
evident that steel rails were wanted for America. Barrow- 
in-Farness is likely to prove for sometime s hard nut to 
crack for all her competitors in Beesemer steel, be the same 
English or Welsh, Belgian, French, or American. She has 
the precise kind of ore required under her feet, and in this 
particular possesses an undoubted advantage over American 
rivals, That acountry may escape ridiculous smallness by 
being inconveniently large, is proved by the significant fact 
that Algerian and Bilbao ores cost at the furnace in America 
$20 per tun, when they may be bought at Barrow or at Car- 
diff for $6.25. Without “ magnificent distances”, the eu- 
perb supplies of iron ore in “ the S:ates” would be speedily 
utilized; but until increased and cheaper railway commni. 
cation has brought her coal and iron closer together, America 
will need all her unquestionable energy and ingenuity to 
compete with England in the world of iron.—Jron. 








Correspondence. 


Universal Joints in Screw Shafts, 
To the Editor of the Scientific American: 

I have latel7 noticed in your veluable paper a number of 
references to the use of Hooke’s universal joint in a screw 
shaft, but I have seen nothing resembling an invention of 
my own in that direction, and [ would like to call your at- 
tention to it. The engraving, I think, explains itself, and it 











is designed to facilitate the handling of small boats, like 
launches intended for torpedo work. 

The propeller and that portion of the shaft beyond the 
universal joint is hung in a composition frame, which takes 
the place of the ordinary rudder. A line passing through the 
axis of motion of the pintles and gudgeons would also paes 
through the center of the ball of the universal joint ; and by 
means of the frame, the propeller is thrown to the right and 
left in steering. My invention has been applied to one of 
our torpedo Jaunches, and has been in operation for several 
months. The speed of the boat is exactly the same as it 
was with the same propeller fitted in the ordinary way; 
while the rapidity with which she can turn to starboard or 
port is very much increased, the diameter of her circle be- 
ing much decreased. The rudder framehead is fitted with 
an arc which gears into a rack on the side of a cylinder 
moving athwart the stern of the boat, so that she can be 
steered by steam or compressed air. An ordinary wheel’ is, 
however, fitted, which answers every purpose in a small 
launch, as it requires very little force to throw the propeller 
from one side to the other. 

Ihave no patenton my invention; and perhaps, if you 
print my sketch, some one may get an idea from it, 

F. M. Barger, Lieutenant U. §. N. 

Torpedo Station, Newport, R. I. 





Small Steam Engines, 
To the Editor of the Scientific American : 


Several of your correspondents having written somewhat 
upor the performance of small engines, I would like them 
to see what I am doing. 

My engine cylinder is 4 inches by 10 inches stroke, and 
rans at 120 revolutions per minute; it has a common D valve, 
and cuts off at ¢ of the stroke; it bas a boiler pressure of 60 
or 70 pounds. With this engine I run my machine shop, 
which has 52 feet of 14 inch shafting, running at 200 revolu- 
tions, driving two engine lathes of 8 and 6 feet bed rerpec- 
tively, one planer of 6 feet bed, one upright drill (medium 
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size), one small drilling lathe of 4 feet bed, one drop ham- 
mer (hammer weighs 300 pounds), one blower, one grinding 
machine for grinding rolls, etc., beside a grindstone and an 
emery wheel. These tools are in my own shop. I run a 
quarter-turn 4 inch belt into the next building, and drive 32 
feet of 1 inches shafting, and one large iron blacksmith’s 
or boiler maker’s punch and shears combined, and one me. 
dium-sized upright drill. I also take another quarter-turn 
4 inch belt from my shaft, and (by three countersbafts and 
pulleys) reach the second story of the second building, and 
go thence up into the third story of the same, and there 
@rive 54 feet of one inch shafting, and 30 sewing machines 
running upon heavy cotton goods. I also take from my 
main line in my shop a rope belt of 1} inches diameter, and 
drive (in the third store adjoining me on another side, 56 
feet distance between shafts) some coffee-roasting and spice 
mills, 

My boiler is of locomotive style, with a 26 inch shell, 6 feet 
long, with twenty-nine 2} inch flues; the fire box or grate 
surface is 22x28, with a smoke stack 40 feet high and 
10 inches in diameter, with a damper. I use no blower; I 
burn coke and bituminous screenings mixed (about 2 barrels 
per day). I evaporate about 20 gallons of water per hour, 
introducing it into the boiler, through a heater of my own 
construction, at about 206° Fah. 





A, heater of sheet iron ; B B, two sheet iron pans ;C C, points 
where the pans are turned up a little,and small holes drilled 
through ; D, pipe where steam escapes, E, overflow pipe; F, 
pipe by which hot water is taken to pump; G, cold water 
pipe from tank ; H, exhaust pipe from engine. 

You will see that I introduce the exhaust steam and cold 
water at a point as near to each other as possible, and that 
both steam and water travel together over the two pans to 
their exit, the water falling down upon each pan successive- 
ly, and through little holes drilled in the ends of the pans 
for that purpose, in order to expose as much of the surface 
of the water to the action of the steam as possible, until it 
reaches a little well in the bottom of the heater, whence I 
convey it tothe pump. I admit only just enough water to 
this heater to keep my boiler supplied. 

If any of your readers are doing more work with less en- 
gine, I would like to hear from them. O. B. FENNER, 
San Francisco, Cal. 





Cribbing in Horses, 

To the Hditor of the Scientific American: 

The letter upon cribbing in horses, from D. Cook,Elmira 
O., is calculated to do a great deal of harm, without any ad- 
vantage arising therefrom. 

He says that the habit is caused by some foreign substance 
being pressed between the teeth, or by the front teeth grow- 
ing too close together, thus causing pain. If this were the 
case, l ask him: Why a great many horses, during the act 
of cribbing, always apply the under jaw, instead of the teeth, 
to themanger? His treatment for the sams, wh.ch no doubt 
he offers as an entirely new idea, has been known to horse- 
men for years, but is seldom practised by them. 

Instead of crib-biting or wind-sucking being caused by 
pain in the teeth, it is due to a derangement of the stomach. 
Filing the incisor teeth apart, in the place of relieving 
pain, very often produces it; and therefore, whenever it is 
successful in preventing the animals from indulging in the 
babit—which is but seldom—it is on account of the soreness 
of the teeth occasioned by the operation, 

To enable a horse to swallow wind, it is necessary for the 
muscles of the neck to contract, and the only object in ap- 
plying the teeth or jaw to the post or manger is to afford a 
fulcrum for these muscles to act from. J. C. Hiaerns, 
Millstone, N. J. 


Forming and Tempering Taps, 

To the Haitor of the Scientific American: 

I find that T. I. B.’s tap, a quarter inch in diameter, which 
has tapped ‘‘ over two hundred thousand hot forged nuts,” 
was made according to the instructions given by Mr. Rose in 
his valuable practical essays. It was forged to as near its 
finished size as possible, so that it would true up. It was 
passed through a hardened steel gage. It had three half 
round grooves, the only clearance being to ease off the tops 
of the threads. It was heated toa cherry red, ‘‘ red without 
being hot enough to scale,” then dipped endways, and the 
shank made the softest and tempered on a piece of iron, as 
given in ‘‘ Practical Mechanism” for dies. All these opera 
tions are precisely those recommended by Mr. Rose: and it 
is curious that it broke from being applied to a hole that was 
too small, giving it, as Mr. Rose puts it, “‘ more duty than it 
should be required to perform.” 

As & mechanic, I agree with T. I. B. as to his method of 








making and of sharpening a taper tap, and thank him for 
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giving to the world, through your columns, the method and 
result of his practice, which is truly remarkable. 
East New York, L. I. MACHINIST, 
[The above is only one out of many scores of letters which 
we receive, constantly testifying to the value of the articles 
on“ Practiasl Mechanism.”—Eps, 





A New Friction Brake. 
To the Haitor of the Scientific American: 

In your issue of October 31, 1874, is an illustration and 
description of a simple friction brake for testing the power 
of small engines. Having given some attention to the vari. 
ous kinds of dynamometers for such purposes, I submit for 
your inspection a modification of a brake somewhat similar 
The difference between this brake and that referred to con. 
sists in the weights of my brake being suspended from a 
center line horizontally through the shaft. It does not re- 
quire the piston in oil which forms a part of your brake; and 
instead of two wooden blocks, I use a metal ring in two 
pieces or sections, each piece being less than the half circle 
and lined with wood, leaving an opening between the pieces, 
and turned on a face plate to the exact diameter of the pul- 
ley. Each half ring is provided with a flange, to which the 
arms are bolted, and which meet in a point at a certain dis- 
tance from the center of the pulley, and form the lever by 
which the power is measured. There is also a box partly filled 
with scraps to act as a counterbalance, which, with a common 
scale and weights, completes the apparatus. Asa matter of 
convenience, in using the brake, a temporary post with two 
pins is used for securing the lever in an approximately hori- 
zontal position, which tends to simplify the operation. 

A is the shaft, revolving at seventy revolutions per minute; 
B, a pulley fastened on the same, the diameter of which is 
immaterial, but should neither be very small nor very large; 
C C, two wooden arms which form the lever; D D, two 
pieces of a metal ring, each piece being less than the half 
circle: F, a scale whereon weights are placed in making a 
test; G,a box with scrap which counterbalances the lever 
CC, and scale, F, when hanging loosely on the pulley; H, a 
temporary post, with two pins, a and b, for securing the lever 
in nearly a horizontal position. The weight of the lever, 
with rings, scale, and counterbalance, is 300 pounds, when 
the said lever is perfectly level and looge on the pulley. The 
length of lever from center of shaft, A, to point, E, is 5 feet. 

First find the friction caused by the lever and counter- 
balance when loose upon the pulley. The coefficient of fric- 
tion with wood or cast iron, lubricated, is 0°21 ; 300 x 0:21—63 
pounds. 

Tighten up the brake until the speed of the shaft, A, falls 
a revolution below its usual speed ; slack the brake uncil the 
speed comes close up to the full number of revolutions; place 
weights on the scale, F, adding thereto until the lever, C C, 
falls down to a perfectly horizontal position. This accom- 
p lished, take the number of pounds weight on the scale, F 




















and multiply this by the circumference of the circle in feet 
of which the lever, C C, is the radius, measured on the hori- 
zontal line, and by the number of revolutions of the shaft, 
A, per minute; this will give the number of foot pounds (or 
the number of pounds raised one foot h'gh in one minute), 
to which product add the friction of the lever as previously 
found, and divide the whole by the standard horse power, 
33,000 lbs. raised one foot per minute, which will give the 
borse power transmitted by the shaft, A, which shaft may 
be either that of a smal] ateam engine or a countershaft in 
a factory or mill. 

Example: A lever is 5 feet long; this gives a circumference 
of a circle described from the center, A, through the point 
at E, 31°4 feet. Weight in scale when lever is level, 75 05 
pounds ; speed of shaft, 70 revolutions per minute; 31°4 x 70 
=2,198 feet per minute; 2,198 X75°05—164,959, and 164,959 
+ 68—165,022, and 165,022+-33,000—5 horse power trans- 
mitted by the shaft, A. 

I consider this apparatus better adapted for the purpose of 
testing power than the one referred to in your journal. The 
friction brake in this apparatus is more rigidly secured, and 
will not cause the end of the lever to vibrate when testing, 
so that it will come to the desired position more readily than 
that with the two blocks and long bolts, which latter will 
cause vibration of the lever. Secondly, the center line is the 
proper line to hang the weights on. Thirdly, the piston in oil 
will affect to a certain extent the accuracy of the test. 

Toronto, Canada. WiLiAM GILL 





Wear ofr Grindstones. 
To the Hiitor of the Scientific American: 

W. Kapp’s idea, on page 228 of your current volume, for 
arranging grindstone spindles to prevent the uneven wear of 
the stone, is good. But the difficulty is not wholly removed 
by his plan, as the greatest cause of uneven wear is attribu- 
table to the stone being softer on the lower side, caused by 
the drip or by standing in the water. A good idea is to re- 
move the crank, and this may apply advantageously to his 
plan. C, C, BLAKEMORE. 





Washington C, H., Ohio. 
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THE NATIONAL ACADEMY OF SCIENCE. 

The second session of this body (the first meeting was 
held, it will be remembered, at Washington, during the 
spring) met on November 3, at Philadelphia. The attend 
ance has been large, and includes the names of many of the 
most distinguished ecientists and scholars in the country. 
We give below brief abstracts of the papers read. 


CAUSE OF SUDDEN COLD WEATHER. 


Professor Elias Loomis has made careful studies of the 
weather maps of 1872-3, with a view to thediscovery of laws 
governing the relation between the direction and velocity of 
the wind and barometric pressure. In the center of an area 
ot low barometer, a strong upward movement has been ob- 
served, and it now appears certain that a downward move- 
ment prevails over areas of high barometer. The resalt of 
this downward flow must be a considerable fall of the ther- 
mometer. These considerations appear to prove that the 
extremely low temperatures which occur at irregular in- 
tervals in every month,and particularly in the winter months, 
aredue mainly to the descent of cold air in the neighbor- 
heod, and that this descant of air results from the outward 
movement which generally takes place from the center of an 
area of high barometer. In summer, during a thunder- 
storm, the temperature often falis 10° in a few minutes, but 
observations show that there was no current of air from the 
north. These sudden gusts of cold must descend from the 
higher atmospheric regions. 

In the discussion which followed the reading of this paper, 
Professor Joseph Henry suggested the possibility of currents 
from the north in the upper atmospheric regions bring- 
ing down the cold air, which is afterward precipitated on 
the earth’s surface in the arees of high barometer where the 
outward motion of the wind is observed. 

Professor Packard detailed some observations on the spe- 
cific gravity of water inthe Gulf of Maine, and stated that 
the bottom water is considerably denser than the surface. 
The average specific gravity of bottom water is slightly less 
than that of surface water; yet, from 50 to 800 fathoms, the 
specific gravity increases with the depth, from 1°0272 to 
1:0277. 

Professor Sterry Hunt delivered an extemporanesous ad- 
dress on the r. 

DECAY OF CRYSTALINE ROCK. 


In Western Connecticut, the brown hematite iron ores of 
Salisbury and Kent are associated with what is locally called 
fuller’s earth, but consists, according to Shepard, of nearly 
vertical strata of crystaline formation decayed in place. 

From a comparison of the masses of iron ore thus found 
with the similar masses observed in the decayed crystaline 
rocks of the Blae Ridge, which were recognized as the re- 
sults of the alteration of beds and lodes of iron pyrites, and 
in some cases of beds of spathic iron ore, found in these 
recks where the decay has not reached them, professor 
Hunt argued that such had been the source of much of the 
hematite ore found along the great Appalachian Valley. 

The iron oxide in these and similar decayed rocks had, by 
its solution, furnished the whole of theiron ore which, in 
various forms, is interstratified in our palmozoic rocks at 
different horizons. From these decayed strata had also 
come the materials for all the clay rocks and sand rocks of 
various ages. 

RELICS OF AN ANCIENT RACE. 


. Dr. F. V. Hayden mentioned his discoveries of ruined 
cities in the cafions leading to the Colorado river. He said 
that there once existed, in what are now the arid plains and 
savage gorges of Southeastern Colorado,a race so far civilized 
that they built large cities, constracting their houses of well 
hewn blocks of stone, with timber floors, well formed win- 
dows and doorways, and smoothly plastered walls, and that 
they possessed the art of making glazed pottery. 

}. Professor Henry produced a eulogy upon 


JOSEPH SAXTON, 


the inventor of the magneto-electric machine, who died 
October 26,1873. Mr. Saxton also invented the locomotive 
differential pulley; an apparatus for measuring the velocity 
of vessels; and a metal ruling machine, a contrivance for 
tracing lines on metal or glass at a minute distance from 
each other. Mr. Saxton returned to this city in 1837, and 
during his connection with the United States Mint con 
structed ‘he large standard balances still used in the annual 
inepection of the aseays and the verification of the standard 
weights for all the Government assay and coining offices of 
the United States, Mr. Saxton’sinventive powers were exer- 
cised rather for the pleasure their employment gave him than 
for any gain to himself. Others reaped the profit from many 
of his most valuable inventions. He rarely sought to bring 
into use his devices and discoveries. Among agreat many 
valuable inventions, for which he never received proper 
credit orany pecuniary return, was that of metallic cartridges. 
Professor Packard described the indications of the ner- 
vous system of the limulus (king crab) which he succeeded 
in discovering ina fine transverse section of an embryo in 
an early stsge of development. He also mentioned a 
bright red gland in the crab,hitherto undescribed, which,he 
thinks, is renal in Nature, and homologous with the green 
glands of normal crustacea. 
MEASURING MINUTE CHANGES IN ATMOSPHERIC PRESSURE. 
Professor Mayer described a machine accurately measur- 
ing the most minute variations in the pressure of the at- 
mosphere—changes go slight as not to affect the barometer. 
A hollow metallic vessel, with unyielding walls containing 
air, has adapted to it an open glass tube. In this tube is a 
short liquid column. The glass tube is in a horizontal po- 
sition, The vessel is surrounded with melting ice, which 


keeps the air in the vessel at a constant temperature. In 
this condition the liquid in the tube remains stationary, if 
the pressure of the air outside the apparatas remains con 
stant; but any increase of pressure in the atmosphere will 
cause the liquid in the horizontal glass tube to move toward 
the vessel. The contrary motion takes place when the at- 
mospheric pressure diminishes. These mo:ions of the liquid 
column are registered continuously by photography. A 
standard mercurial barometer is observed at stated times,so 
that the values of the motions of the liquid column can be 
determined. This apparatus, if placed at certain important 
stations of the United S:ates Signal Service, would be of 
good use in studying the variations in atmospheric tem- 
perature in connection with the development and progress 
of storms. 

Professor Mayer spoke afterward of the change in dimen- 
sions of solid and hollow iron cylinders on their magnetiza- 
tion, and described experiments made on solid and hollow 
cylinders of iron three feet in length and five or six inches in 
diameter. He found that solid cylinders elongate on being 
magnetized, but at the same time so contract in their trans- 
verse dimension that the volume of the cylinder remains 
constant. Inthe case of hollow cylinders, however, it was 
found that their interior capacity increased on their mag- 
net‘zation. 

Professor Henry replied briefly to the criticisms upon our 
lighthouse service, which appeared in the recent report of 
Major Elliott, an abstract of which has appeared in these 
columns. He said that lard oil made a brighter light in large 
lam ps than kerosene ;and that as most lighthouse keepers were 
appoiated by politicians, they were ignorant of their busi- 
ness, and could not be trusted with gas generating appara- 
tus. There was often trouble in teaching them to manage 
the simple steam boilers used with fog whistles and sirens, 
An electrical light had been proposed instead of oil, but such 
light was deficient in the red ray. No light was strong 
enough to penetrate fog. A mile of cloud shut out the 
sun’s rays, and we could not hope to get a light superior to 
the sun. 

Professor Silliman described a method for the 


REMOVAL OF AMMONIA FROM ILLUMINATING GAS, 


and obtaining it in the form of a dry salt,adapted to the uses 
of agriculture. When nitric acid salt cake, a by-product of 
acid works and of small value, ground to powder, was placed 
in an apparatus similar to that used for lime purification, 
all the ammoniacal compounds were completely removed 
from the crude gas, while the salt was enriched by 
about 18 per cent of sulphate of ammonia, or 3} per cent 
actual salt. It appeared oninvestigation that all the cyano- 
gen compounds had been decomposed by the salts of ironin 
the nitric acid salt cake,derived from the action of the acid on 
the iron retorts,and excited a ferro- and ferri-cyanide of iron 
action in the mass, staining it distinctly. 

The so-called commercial superphosphate of lime algo ef- 
fectually withdraws every trace of ammonia from gas. An 
acid salt of this sort is found in ammonia, which yields 
a soluble monobasi: calcic phosphate of 6 76 per cent of phos- 
phoricacid; when saturated with ammonia composed from 
gas, it yields 6:11 per cent of salts. 

The ammonia may be completely withdrawn from coal gas 
in its crude state by acid salts, and presented ina dry and 
manageable form, without further labor or expense in solu- 
tion, crystalization, or manufacture; and also it is easily 
deprived of the poisonous effects of cyanogen compounds by a 
proper use of saltsofiron. Analytical chemists will be glad 
to know that,by using either sodic or potassic bisulphate ina 
U tube, it is quite easy to withdraw ammonia from a gase- 
ous mixture containing ammoniacal compounds, and to ob- 
tain it ina condition to be weighed. 

Professor W. B. Rogers, on 


NEWPORT CONGLOMERATE, 


said that there is nothing in the structure calling for fur- 
ther agency than the ordinary transporting and wearing 
actions under which such products have generally been accu- 
mulated. 

Professor Rogers described a 


SIMPLE METHOD OF GENERATING POSITIVE ELECTRICITY 


wherever a steam boiler exists in the building. 

He attached a pipe to an ordinary boiler used for heating 
purposes, and carried it through the window to the outer air. 
To the end of the pipe where the steam escaped he attached 
what are known as Faraday’s nozzles—15 of them—with 
applewood apertures. In front of these nozzles he sus- 
pended, by a brass rod, a piece of brass foil, cut soas to pre- 
sent a bristle of points to the escaping steam. He had 
only to provide an insulating support for the rod, and carry 
a wire through a pane in the window to a long rod held by 
ribbon silk in the room where he desired to use the elec. 
tricity, to have a strong positive current. A tube inserted 
in the steam pipe, with a valve opening inwardly,admitted air 
sufficient to produce a uniform condensation of the steam. 

Professor Mayer's paper on the composite nature of elec- 
trical discharger, that of Professor Henry on the effect of 
wind on sound waves, and Dr. LeConte’s address on the use 
of mineral poisons by farmers, we reserve for fuller consid- 
eration. 

The meeting adjourned on November 5. 





A New Source or Coau.—The English engineers sent by 
the Viceroy of Egypt to examine the carboniferous deposit 
of Dranesta have recently fo. varded to England 800 tuns of 
the fuel to be experimented uj »n. Dranesta is situated 108 
miles south of the city of Salonica, in the midst of the moun- 





tains which extend to the southward of Mount Olympus. 


Character of Electric Discharges. 

A fiash of the duration of yyy}yyy Of & second is in- 
stantly recognized by the retina, but the effect on the eye 
lasts fully } of a second. The duration of the flashes re. 
cently examined by Professor A. M. Mayer, of the Stevens 
Institute, varied from 0°124 to 0°0416 of a second, An idea 
of the length of this Jast mentioned interval may be obtained 
by recalling the fact that a rapid involuntary wink takes 
place in nearly the same time. That the Leyden jar dis- 
charge is multiple was discovered by Professor Henry, and 
this has been subsequently confirmed by Cazin, Tedderson and 
Rood. Professor Mayer, however, has sought more definite 
results, and the object of his investigations has been a per- 
manent record of the character of the discharge, of ite dura- 
tion, and of the intervals separating its constituent flashes 
and sparks. To this end he prepared disks of thin printing 
paper, blackened over burning camphor, and of a diameter 
of 58 inches. When one of these was revolved very rap- 
idly, it became quite flat by centrifugal action, and in this 
position the discharge between points or balls perforated it, 
leaving the required record. By presenting momentarily to 
the rotating diek the delicate point attached to a vibrating 
tuning fork, the number of vibrations per second of the fork 
was determined to the last degree of precision by means of a 
break-circuit clock, which at each second sent a spark from 
an indactorium through the fork. The result was traces on 
the blackened disk; and by tracing the axis of the sinuous 
line with a needle point, and then drawing radii through 
symmetrical intersections of the axis on the line, the disk was 
divided off into known fractionsof time. These marks were 
then rendered permanent, the disk centered on a dividing 
circle, and the indications read by a low power microscope, 
determining with accuracy intervals and durations to one 
50,000th of a second. 

The results thus far obtained we summarize below, and 
we understand that others have been reached which the in- 
vestigator withholds until he has subjected them to more 
careful examination. 

The first discharge was between large inductorium pvints, 
0 39 inches apart, the striking distance of the coil being 17:7 
inches. Thirty-three clear round holes were made in the 
disk by a portion of the discharge lasting ,', of a second. 
The average interval between the perforations at the begin- 
ning was ~}, of a second; then followed a period of quies 
cence of +;\,, of a second, and then a shower of 30 minute 
sparks, lasting y4, of asecond. The average interval sppa- 
rating these was ,.,, of a second. The second discharge 
was between platinum points, 0 89 inches apart, of a large 
inductorium, with a Leyden jar of square inches, connected 
with the terminals of the secondary coil. The discharge on 
its path around the disk dissipated 91 little circles of carbon, 
each perforated by from 1 to 4 holes. The discharge lasted 
0°124 second, and the intervals were of a secon up to 
the tenth fiash. For four fifths of the discharge they were 
separated by ,/;y of a second, and at the last by ;\,5 of a 
second. 

We understand that Professor Mayer is examining the 
discharges of the frictional and Holtz machines, as well as of 
the Leyden jarand ioductorium, so that results of considera- 
ble scientific interest and importance may be expected. 


Rubber Thermometers, 

M. Kohlrausch, having several times noticed that glass 
flasks, closed by stoppers of hard rubber, burst, concluded 
that this substance must be very dilatable. This hypothe- 
sis was fully verified by experiment, for the expansion of 
this body was found to be about three times that of zinc. 
From his measures, the coefficient of dilatation for 1° be- 
tween 167° and 25°3°—0°0000770, and between 25°8° and 
35°4°=0°0000842. Thus, not only has hard rubber a very 
great coefficient of dilatation, but the latter increases very 
rapidly with the temperature. 

This remarkable property can be applied to the construc- 
tion of very delicate thermometers. Thus, with a smal in- 
strument, consisting of two strips of rubber and ivory, 8 
inches long, glued together and fastened at one end, we ob- 
tain, at the other extremity, a considerable movement for a 
change of temperature of one degree. The coefficient of 
hard rubber is equal, at zero, to that of mercury; above, it 
is greater. We can, then, asa curiosity, construct a mer- 
cury thermometer with a reservoir of this substance, whose 
changes will be the opposite of those of a common ther- 
mometer, and which will fall with an increase of tempera- 
ture, 








The Pennsylvania Raliway Company's Figures, 

The Pennsylvania Railway Company owns about 16,000 
eight- wheeled freight cars, valued at $512 each; 1,800 four- 
wheeled freight cars, worth $170 each; 521 passenger cars 
of all grader, worth $3,550 each, and 879 locomotive engines, 
worth $11,000 each. Total valuation of the rolling stock, 
twenty millions of dollars, The length of the company’s 
tracks, or those controlled by the company, is 5,934 miles. 

MUSCARINE is a new alkaloid obtained from poisonous 
musbrooms, and especially from the agaricus muscarius. 
Dr. Provost, of Geneva, has shown that, when muscarine is 
injected into the veins of an animal, the heart is arrested in 
its diastole. The action of this poison is go much the more 
remarkable, since in such a case the heart is not dead, nor 
even paralyzed, and its contractions can be aroused after 
several hours’ silence. 





ACCORDING to Képesy, the surgeon to the Austrian Polar 
Expedition, chocolate, as a beverage, proved most valuable 
of all; the preserved meat and vegetables in tins being also 








of the greatest service in sustaining the strength and spirits 
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IMPROVED PINKING IRON. 


Scientific American. 


pellent force assumed by Mr. Mallet, will sink to the bot- 


This is an ingenious and handy substitute for the old | tom of the ladle at once. With an iron rod you can feel the 


fashioned pinking iron, or one under which the cloth is usu- | ball at the bottom of the ladle and roll it about. 


ally laid and the cutting done by pounding on the end of | twenty or thirty seconds, the ball will slowly rise to the 


the tool with a hammer. 

The present invention is nothing more 
than two cutting blades, of any desired form, 
attached tolevers which are jointed like pin- 
cers and are operated like scissors. The up- 
per blade does the cutting, and the lower 
one is made to correspond to it in shape, hav 
ing its edge made, however, by beveling one 
side only. Both are so constructed that, 
when the jaws are closed, the edge of the 
upper blade sinks slightly below! the sur- 
face of the lower tool and just back of the 
game, so that at each stroke the beveled parts 
of the blades bear against each other, and 
the cutting edge strikes against nothing but 
the fabric. 

Of course the dies or blades are varied in 
form for different patterns, but it is con- 
sidered cheaper to have an entirely separate 
instrument for every pattern instvad of pro- 
viding detachable blades. 

Patented September 1,1874. For further 
particulars regarding sale of State rights, 
etc., address the inventors, Mrs. Eliza P. Welch, Groton, 
Caledonia county, Vt. 

BIDDLE’S HYDRAULIC JACK. 

For forcing crossheads out of piston rods, bolts from en- 
gine frames and cylinders, crank pins out of locomotive dri- 
ving wheels, and for performing similar work in which it is 
necessary to employ a tool of large power in a small space, 
the invention herewith illustratec vill, it is claimed, prove 
excellently adapted. It is a novel form of hydraulic jack, 
consisting of along tube, A, Fig. 2, in which works 4 pis- 
ton, B. The latteris provided with suitable packing flanged 
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at the circumference, for expanding and closing tightly the 
more the pressure is increased, and is connected by a uni- 
versal or similar joint to its screw bolt, Thescrew nut, C, 
is affixed at the end of the tube, A, and through it the bolt 
passes, terminating in a square end, to which the ratchet 
wrench is applied. 

The liquid in tube, A, is forced by the advancing piston 
into the ram tube through a small connecting channel and 
against the lower end of ram, D, which is packed in the same 
way ag the screw piston. The effect is to push the ram out- 
ward, and so to apply power to whatever may be in contact 
therewith. It will be seen from the exterior view, Fig. 1, 
that the device is quite compact, and it can be made of any 
size. It will Aoubtless prove a very useful implement for 
work in spaces too small for the employment of common 
tools, 

Patented through tae Scientific American Patent Agency, 
August 2t, 1874; caveat also filedin Canada. For particu- 
lars regarding sale of rights and other information, address 
the inventor, Mr. Edward Biddle, Carlin, Elko county, Ne- 
vada. 
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Solid Metal Floating on Melted Metal, 

It has been alleged that’ a cast iron cannon ball will float 
on molten cast iron, and Mr. R. Mallet, in a paper before the 
Royal Society, on the fusion of metals, explained the fact 
that some metals, when solid, float on a melted bath of the 
sare metal, by the assumption of a “repellent force.” Be- 
fore definitely adopting this rather mysterious explanation, 
Mr. Adolf Schmidt advises all who are yet in doubt in re- 
gard to this eubject to make the following experiment: - 

“ Have a solid ball of cast iron, of 14 to 2 inches diameter, 
cast and filed off pretty smoothly. Have ladle or vessel, of 
at least $ cubic foot capacity, filled with molten cast iron. 
If then you lay the cold cast iron ball on the surface of the 
molten ixon, you will find that the ball, in spite of the re- 
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surface of the bath and remain there. Itis thus evident 





WELCH’S PINKING IRON. 


that cast iron at ordinary temperatures is both heavier and 
denser than molten iron; but that, as its temperature rises, 
the solid iron expands, and becomes lighter and finally floats 
on the molteniron. The latter fact shows simply that solid 
iron, when ata high temperature, approaching its melting 
point, is less dense and lighter than molten iron, which fact 
again implies that molten iron must undergo a rapid expan- 
sion in the moment of its solidification. The extent of this 
expansion is, however, less than that of the subsequent con- 
traction in cooling, so thatthe cold iron is again denser than 
the molten iron. 

The error of Mr. Mallet and of many preceding observers 
2onsists in this: Their observation, that the solid metal 
floats on the molten metal,refers to the former when heated, 
while their determinations of specific gravity of the solid 
metal are made with the metal, when cold. But my experi- 
ment, as above described, shows that this cold metal, which 
has the highest specific gravity, does not float, and the 
heated metal which does float has undoubtedly a smaller 
specific gravity. There is certainly nothing either incongru- 
ous or wonderful in all this, and nothing that would require 
or justify the assumption of a repellent force. None of Mr. 
Mallet’s experiments prove anything against the temporary 
expansion of certain metals inthe moment of solidifization, 
and all the observations I made on this point in founderies 


verify it.” 


The Study of Chemistry. 

We often hear it said, by way of excuse, that the study of 
chemistry is so dry, and the time required so great that the 
student must begin young or not at all. Now this is simply 
nonsense ; there is no branch of Science so interesting, and 
none more easily acquired. Three or four hours a week for 
a few months would so open the eyes and interest the under- 
standing of any ordinary mortal that, without laying any 
elaim to the prophetic mantle, we may safely assert that he 
who will make the trial shall have provided for life a source 
of pleagure for himself, and a power to interest and instruct 
his fellow men.— Western Photographic News. 








A NOVEL MILK CAN, 

Mr. Marquis D. L. Gaines, of Boonton, N. J., has recently 
invented an ingenious packing for the caps of milk cans, 
and also a novel arrangement of plug for binding the milk 
in the receptacle to prevent its churning during transporta. 
tion. 

After the can is filled, the cap, A, made in two parts, as 
shown with the same slightly screwed together, is inserted 
in the neck of the vessel until the milk fills the plug hole, 
B. The thumbscrew, C, is then turned down, causing the 
upper plate of the cap to press upon a rubber ring, D (which 
fits in a rabbet of the lower plate), squeezing the same out- 
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ward against the inner surface of the can, making a rigid 
airtight joint. The plug, E,is subsequently screwed down 
into the milk, forcing it into every interstice of the can, and 
s0 preventing its shaking about during carriage. Patented 
February 24, 1874. 





Two thousand millions of doll’ :s($2,000,000,000), in round 
numbers, was the total existing debt of the United States on 
November 1, 1874, according io the report of the Secretary 
fthe Treasury. The debt is being steadily reduced. 





[NOVEMBER 28, 1874. 





Air Pressure in Wind Instruments, 
Dr. W. H. Stone, in a paper before the Physical Society 


But, after | of London, describes some experiments on the wind pres. 


sure in the human lungs during performance on wind instru- 
ments, About six feet of water or 18 Ibs. pressure per 
square inch was the ordinary maximum 
when a small tube was inserted between the 
lips. When the lips were supported bya 
capped mouthpiece, as in brass instruments, 
a much greater pressurecould be sustained, 
and lip muscles invariably gave way long 
before the expiratory power of the tho. 
racic muscles was exhausted. The follow. 
ing pressures were sufficient to produce an 
average orchestral tone: The oboe requires 
an air pressure of from 5 to 10 ounces per 
square inch, the clarinet 8 to 14 ounces, bas- 
soon 7 to 14 ounces, horn 2} to 5 ounces 
cornet 5to 18 ounces, trumpet 7 to 18 ounces 
euphonium 1} to 23 ounces, bombardone 1} 
to 20 ounces. 

It will be noticed that the clarinet in this, 
as in some other respects, differs from its 
kindred instruments, and also that most of 
the pressures are small, not exceeding or 
indeed attaining the pressure of a fit of 
sneezing or of coughing. They are, there- 
fore, very unlikely to injurethe lungs, or to produce the em- 
physema erroneously attributed to them. 





Vanilline. 

At a recent meeting of the Paris Academy of Sciences, Dr. 
W. A. Hofmann announced that his two students, MM. Tie- 
mann and Haarmann, who had obtained vanilline (the aro- 
matic principle of the vanilla bean) from pine sap, propose 
t? manufacture this substance on a large scale. The sap of 
a tree of medium hight gives vanilline to the value of $20, 
and the wood is not injured by the extraction of the sap. 
This will be the second vegetable product manufactured by 
purely chemical methods. 


IMPROVED HATCHET. 

We illustrate a new hatchet which is provided with a claw 
attachment, by the aid of which nails can be withdrawn 
from the wood in a perfectly straight condition. To per- 
form this operation, the claw of the tool is placed near the 
head of the nail, while the handle is held perpendicularly. 








: 0 ih WIL b ll i il Mt ! 
On pressing down on the latter, two dogs, A, pivoted, as 
shown, to the hatchet, enter the wood surface and thereby 
force the claw under the head of the nail. By further 
pressure the handle becomes a lever with the fulcrum formed 
by the projecting piece, B, so that the claw is carried straight 
upward, thus pulling the nail in that direction. 

Patented May 12,1874. Mr. James A. Wisner, of East 
Saginaw, Mich., is the inventor. 
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Watered Butter. 

In the course of some investigations by Professors Angell 
and Hehner, England, out of analyses of fifteen samples of 
butter which were determined by them, twelve of the sam- 
ples, which were undoubtedly good butter, contained 6 to 13 
per cent of water; the astonishing quantity of 42 3 per cent 
was found in one sample from London,or an excess of about 
thirty-two per cent of water, for which Londoners pay from 
82 to 48 cents per pound. Another butter from the seme 
place had 24 per cent,these high ratios being due to the fact 
that the butter had been treated with milk. On the other 
hand, a sample purchased in Ventnor was found to contain 
under 4 per cent of water, and according to the authors it 
contained 50 per cent of foreign fat. The authors also found 
that genuine butter spread out on sheets of paper and ex- 
posed for a week to the air in the laboratory became, so far 
as the senses could judge, indisticguishable from tallow. 
With regard to the microscopic examination of butter, 
Messrs. Angell and Hehner think that Dr. Campbell Brown 
said too much when he declared that with polarized light it 
was the most reliable means of distinguishing pure butter 
from that containing other fats. 





Ir the heat which a human being gives off in twenty-four 
hours could, consistently with life, be retained within the 
body, its temperature would, at the end of that time, have 
reached 185° Fah., a temperature above the point of coagu 





lation of albumen, and high enough to cook the tissues, 
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THE LATE JOHN LAIRD. 

One by one the founders of modern engineering science 
pass away. We chronicled the week before last(page 309 of 
our current volume) the death of Mr. John Laird, one of 
the originators and, for many years, the head of one of the 
largest iron shipbuilding works in the world, and a promi- 
nent figure in the industrial arts at a time when iron vessels 
were merely matters of theory; and we publish herewith 
an excellent likeness of this well known man. Birkenhead, 
the scene of the labors and prosperity of the Laird family, 
lies on the left bank of the estuary of the Mersey, immedi- 
ately opposite Liverpool, and is renowned fer its many im- 
portant industries and its magnificent inclosed docks, cut out 
of the solid rock, which there forms a surface stratum of 
immense thickness. In 1841, William Laird, father of the 
lately deceased, commenced the shipbuilding and iron worke, 
and lent his aid to establish many of the important steam- 
ship lines which have their headquarters in Liverpool and 
Birkenhead. In the year 1829, John 
Laird constructed an iron ship, 
which there is good reagon to be- 
lieve was the first ever built. She 
was a 60 tun vessel, built for inland 
navigation ; and although many dif- 
ficulties, owing to the novelty of 
the task, beset the builders, she was 
framed and plated very similarly to 
the largest and best ocean steam- 
ships of the present day. In 1834, 
Mr. Laird built a paddle steamship 
for the late G. B. Lamar, who re- 
cently died in this city; she was 
called the John Randolph, and the 
Practical Magazine asserts that she 
was the first iron vessel ever seen on 
American waters. She was shipped 
piecemeal from Liverpool, and set 
up on the Savannah River. 

In the limits of a newspaper ar- 
ticle, it is hardly possible to detail 
the development of the great indus- 
try of Birkenhead ; suffice it to say 
that the firm of John Laird & Co. 
have, to this date, possessed one of 
the largest establishments for the 
special purpose ever organized. Be- 
tween the years 1829 and 1873, they 
turned out 429 steamers, of 229,662 
tuns builders’ measurement, driven 
by engines amounting to 39,790 
horse power. Half these engines 
were manufactured by Mesars. Laird 
& Co., as well as engines to the 
amount of 25,143 horse power, fit- 
ted in vessels constructed by other 
builders. 

Mr. John Laird’s administration 
of these large operations is noticea- 
ble in many ways. He was, as early 
as the year 1839, and previously, 
urging the British Admiralty to 
build iron ships only; and his iron 
steamers of that date became re- 
nowned for speed and durability. 
He built a vessel of 446 tuns bur- 
then, which drew only two feet of 
water, and he obtained an advan- 
tage over many rivals by building, 
in three weeks, a gunboat for use in 
the Russian war. The splendid fast ‘ 
steamers plying between Holyhead WS 
and Dublin are his work; and, in- Yh SS 
deed, there is no quarter of the ‘™** 
globe where his handiwork is not 
represented. The building of the 
notorious Alabama, for a Liverpool firm of merchants who 
were the financial agents of the South during our late war, 
and her depredations upon our commerce during the first 
few months of the rebellion (for which the English Govern- 
ment has already paid over fifteen million dollars for dama- 
ges to our shipping), have given the Laird establishment 
great notoriety in this country. The Alabama was built af- 
ter Mr. John Laird’s retirement from business. 

The works of this firm cover 20 acres of ground, and 
have held the chief position in Birkenhead since 1824. In 
1831, the population numbered only 2,569; it is now over 
70,000. Three thousand skilled artisans are employed by 
Laird & Co., and, to their credit may it be said, the firm 
have made many liberal arrangements for the moral and so- 
cial wellbeing of their employees. 

John Laird retired from business in 1861, when Birken- 
head became a Parliamentary borough, and was elected 
member for the town, retaining the seat to the day of his 
death. Since his withdrawal, the works have been carried 
on by his three sons. 
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SEVERAL years since a spontaneous explosion took place 
in &rock quarry near Nicholasville, Ky. The Lexington 
Gazette says that recently these explosions have begun again, 
two very violent ones having occurred, rending the rock in 
ali directions and throwing up a vast amount of débris. The 
people of the neighborhood are very much exercised in re- 
ference to these unaccountable proceedings. The explo- 
sions are described as so violent that, if one should occur 


under a house, it would hoist it and its contents like a verita- 
ble torpedo, 
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The Great Suspension Bridge between New York 

and Brooklyn. 

The engineers of the Brooklyn Bridge have prepared plans 
and specifications of the massive iron saddles upon which the 
cables are to rest, and bids for their construction will soon 
becalled for. The saddles, four in number, will each have 
for a foundation a solid plate of iron, 16 feet long,8 feet wide, 
and 1}inches thick. The plates are to be provided with two 
flanges, which will be imbedded in the solid masonry of the 
tower. But in order to provide for the contraction and ex- 
pansion of the enormous mass of metal in the cables, forty- 
three iron rollers, 3 inches in diameter, will be inserted in 
& groove between the saddles and the saddle plates. The 
saddles will then be enabled to move backward and forward, 
and accommodate themselves to the strain of the cables, 
which is liable to differ in intensity according to changes of 
the temperature. Each saddle will weigh about 25,000 Ibs., 





and will contain at its apex a rounded groove 19} inches wide, 





THE LATE JOHN LAIRD. 


through which the cable will find an exit. Each cable will 
be composed of more than 6,000 wires, and will sustain 
nearly 1,000 suns. The stay cables will bear a portion of 
the weight, and it is computed that the entire structure be- 
tween the spans will weigh about 5,000tuns. Itis predicted 
that the bridge will be completed in four years. 


Car Brakes, , 

A series of experiments were recently made by the Bal- 
timore and Ohio Railroad Company to test an improvement 
made by Mr. Loughridge in car brakes. The object was to 
determine in what time and distance a single car could be 
stopped at high speed in comparison with the old system 
where the hand brakes are used, which was determined by 
drawing the coupling pin and separating two cars from the 
train, The results were that, when the pin was pulled and 
the brakeman signaled to apply the brakes, the car,with the 
new system was stopped when running at a speed of forty- 
eight miles an hour within a distance of 550 feet, and within 
183 seconds time, while with the other car it required 1,255 
feet distance, Several stops were made,which showed great 
power and a remarkable uniformity of action in the new 
brake. Mr. Loughridge claims this as the shortest distance 
in which acar has ever been stopped with hand power, as 











some two hundred feet were required to fully apply the power 
with a brakeman, and that with this improvementthe effec. 
tiveness of the air brake will be proportionately increased. 


Medisval Superstition. 
The increased longevity of later times is less owing to im- 
proved therapeutics than improved hygiene. Dr. Lyon Play- 
fair says, in a late paper read at Glasgow When the Egyp- 





tian, Greek, and Roman civilizations expired, with their 
baths and divine maxims about ablutions and purifications, 
dirt reigned for a thousand years. Not aman or woman in 
Europe ever took a bath; hence the spotted plagues, the 
black deaths, the sweating sicknesses, the dancipg manias, 
the mewing manias, and biting manias that ravaged the peo- 
ple, and cut off, in the middle ages, one fourth of the entire 
population. Religion came to the aid of dirt ; the more filthy 
a saint was, the more saintly he was considered. Some of 
the hermits never changed their clothes, and only combed 
their hair once a year. St. Anthony never washed his feet, 
and St. Thomas i Becket’s under garments acquired an addi- 
tional sanctity from the vermin they contained. Nervous 
diseaser, the result of superstition, were frequent, and often 
attributed to demons. 


The Camacho Electro-Motor. 

Several scientific men, at Havana, have been appointed to 
exumine the electro-magnetic engine 
invented by J. 8. Camacho, and to re- 
port on its advantages for industrial 
purposes in general, and especially as 
motive power. So says the Revista 
de Teligrafos. In the Camacho elec. 
tro-magnet each limb is formed of 
four hollow concentric iron cylin- 
ders, the inner one half an inch in 
thickness, and the three remaining 
one quarter inch. The interior di- 
ameters of the tubes are, respec- 
tively, 2,3, 4, and 5 inches. Each 
of them is surrounded with a coil 
of copper wire, covered with cotton, 
and is one eighth inch in section, 
forming, on the three inner tubes, 
two complete layers with 180 turns, 
and on the outer tube seven layers 
with 630 turns. 

The copper wire on each tube is 
coiled in the same direction, passing 
at its ends across the armature of 
the magnet, and uniting them, 
therefore, in the natural order, so 
as to form a single conductor 
through which the current from the 
battery may travel, magnetizing 
each tube, and endowing them all 
with magnetism of an equal nature. 
The length of the limbs of the mag- 
net is 8 inches, the weight 77 ibs., 
and that of the copper wire 47 Ibs. 
with a total length of 2,600 feet. 

Repeated experiments nave shown 
that this magnet requires the cur 
rent produced by seven bichromate 
of potassa elements, and its power of 
attraction at a distance of one 
twelfth of an inch is more than 
1,250 lbs. An electro-magnet cf 
the ordinary construction, of equal 
exterior diameter and placed in the 
same conditions, is only able to sup- 
port 25 Ibs., a weight 50 times 
emaller. 

Repeated experiments of physi- 
cists, as eminent and well versed in 
electro-magnetism as De la Rive, 
have shown that the main diffi- 
culty which has opposed the in- 
dustrial application of the electro- 
magnetic force has been that hith- 
erto it has proved from 25 to 30 
times dearer than that of steam. If, 
therefore, M. Camacho has succeed- 
ed in obtaining electro-magnets so 
powerful, the following proposition cannot be pronounced 
too venturesome: ‘‘ The new electro-magnetsa offer to indus- 
try a source of power much cheaper than animal Jabor, and 
capable of immediate application to urban railways, The 
same power is further destined, at no remote epoch, to re- 
place advantageously that of steam.” 

The report is signed by D Francisco Clerch, Professor of 
Physice and Chemistry at the College of Guanabacoa ; D, En. 
de Aranlave, Inspector General of Telegraphs for Cuba; D. 
Antonio de Molina, Engineer in Chief on the staff of the 
roads, canals, and harbors, and of public works; and D. Al- 
berto de Castro, Civil Engineer. 





Red Wall Paper Dangers, 

To the dangers due to the arsenic entering into the pig- 
ment used in staining green wall paper, must now be added 
others produced by coralline dye employed in the coloring of 
red hangings. It appears that the poisonous symptoms 
(extending to acute eruptions of the body, when under gar- 
ments thus dyed are worn, and to eye diseases in papered 
rooms) are owing not directly to the coralline, since recent 
experiments have proved the substance to be harmless, but 
to an arsenical mordant used to fix it, This last acts as a 
poison, both topically upon the skin, through contact with 
garments, and alao by its dust and vapors, disengaged from 
the stuffs which it colors. 
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PROFESSOR SCHIMPER has discovered a fossil plant in 
protogine, a rock hitherto considered as of igneous origin 
and found in the form of erratic blocks in the sides of Mont 
Blanc. The plant is of aquatic nature, and hence the aque. 











ous origin of the rock ig rendered probable, 
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THE FAIR OF THE AMERICAN INSTITUTE. 


The closing dsys of the Fair have been marked by still 
greater throngs of visitors. Indeed, we doubt whether any 
previous exbibition during late years has met with so large 
a sbare of popular appreciation, and certain)y none has more 
richly deserved the same. As a consequence, we hear from 
exhibitors on all sides self.gratul tory remarks as to the 
benefits gained. One manufacturer informs us that he has 
received orders for forty-five of his engines ; another traces a 
large increase in his sales to his representation at the Fair; 
a company in need of working capital have negotiations well 
advanced for the same, simply through presenting their pro- 
ducts under working conditions; and so on through a num- 
ber of instances, all tending to ehow the value of such exhi- 
bitions, when rendered really attractive to the public, as a 
means of bringing together the seller and the buyer. 

To the carefal student of the gradual growth and estab- 
lishment of new national industries,there are many evidences 
of progress which cannot but be gratifying. Two instances 
occur to us: the fine porcelain and elaborate paper hangings, 
manufactured respectively by the Union Porcelain Works, of 
Greenpoint, and Mesers. Beck & Company, of this city. The 
porcelain will, in delicacy of make and tasteful ornamenta- 
tion, compare favorably with the best producedabroad. The 
wall paper presents a series of embossed, gilded, and colored 
designs, equa) in every respect to those of the finest imported. 
We notice also fine collections of bronzes and chandeliers, 
also a variety of philosophical, dental, and medical instru- 
ments, the workmanship of which it seems hardly possible 
to excel. 

There is a light difference between swill or sugarhouse 
refuse and clear, bright honey, and yet the bees contrive to 
find the latter in the former waste as readily as in the sweet- 
eat of buckwheat fields. A neat hive at the Fair contains the 
comb, insects and all, and the visitor can see for himself 
that the neglecied sweets of New York produce a by no 
means inferior article. 

The Blake stone crusher, a machine which literally chews 
atone into fragments with a r<‘idity exceeding that to be 
found in the geological investigations of a whole regiment of 
convicts, is in full operation. It has just gained another 
medal—this time at Cincinnati. Snow’s water wheel gov- 
ernor is also exhibited in motion. This device (which we 
illustrated on page 182 of our current volume), when the 
water is drawn down toa given point, automatically closes 
the gate eo as to allow the water to regain the lost head, and, 
when at the available point, of itself resumes its natural ac- 
tion. Hall’s universal emery grinder is a tool which will 
recommend itself to mechanics, on the score of handiness, if 
of nothing else. It is an emery wheel,arranged at the extremi- 
ty of along arm and actuated by elastic belts. By means 
of counterpoises and suitable attachments of the arm, the 
wheel can be carried to any point within the radius of the 
latter, turned upside down, carried to the floor or high in the 
air, aud, when let go, remains in convenient position to be 
resdily grasped. 

Mesers. Merrill & Sons’ drop hammer has been in opera- 
tion, forging small articles, the metal being heated in a small 
portable forge near by. Phillips’ corn husker deserves men- 
tion as an excellent machine of its class. The stalks, with 
the ears aduering, are fed in at one end, meeting toothed 
rollers and other devices which tear off the ear, husk it, and 
deliver it clean, on an endless band, while the stalk, thor- 
oughly crushed, is thrown out beneath. 

Stiles’ patent hydrostatic mercury pressure gage is a nov- 
elty on which we have heard much favorable comment. Its 
principle is simply the counterpoising, weighing, and indi- 
cating the steam pressure by means of a low mercury col- 
ume. The construction is quite simple, and there are no 
springs, levers, or other complicated mechanism. 
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The Value of Fresh Air. 


Dr. Le Bow, of Paris, in a recent work on hygiene, speak- 
ing of the hygiene respiration, observes that typhoid fever, 
apemis, typhus, and dysentery are the diseases to which 
those who breathe an atmosphere insufficiently renewed are 
predisposed. If these individuals are wounded, they are 
rapidly dec mated by purulent infection. Of all the facts 
that can be cited to show the danger to human life that 
results from inspiring air vitiated by the products of our own 
respiration, especially when debilitated by disease, none is 
more convincing than the mortality which occurs in our 
American hospitals, and which can only be termed frightful 
when compared with that of foreign hospitals, where the 
system, always adopted by us, of immense wards containing 
many patients, has been completely abandoned. In compar- 
ing the mortality of patients operated on during the wars of 
the Crimea and of the Secession, we see, from the statistics 
of Chénu and of Woodward, that, while the French army 
lost 73 per cent of all operations, the English army only lost 
40 per cent, and the Federal only 34 per cent. In this case 
it might be objected that the English and American wounded 
were, as has elsewhere in this work been stated, well fed, 
while the French were very badly fed. Insufficient food 
will always increase the bad effects of imperfect aeration, 
and it is difficult, perhaps, to assign to each the exact part 
that it plays. But in the example which follows, this res- 
son canpot be in yoked, for the patients were well cared for 
in time of peace, and in the most renowned hospitals. 

In some statistics in which M. Lefort compared those who 
had suffered from the same lesion, amputat'on of the thigh, 
he arrived at the following results, which he communicated 
in 1868 to the Society of Surgery : 

In e hospital containing 100 patients, 25 per cent died; 

none coataining 200, 31 per cent died; in one containing 
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800, 87 per cent died ; in one containing 400, 40 per cent died ; 
in the hospitals of Paris, there die 74 per cent. 

It thus appears that the most dangerous fields of battle are 
less murderous than fora wounded man to take refuge in 
one of the hospitals of Paris, and it may well be open to 
question whether any advantage they afford can counterbal- 
ance a sojourn in these dangerous establishments.— Medical 
and Surgical Reporter. 

Co-operation. 

We have recently had to call attention to several new 
phases of the céoperative movement, which has done so 
much in many countries to induce the industrial classes to 
economize their means and invest their savings in mills, 
mines, factories, and stores. One of the largest of such as- 
sociations (which illustrates the principle admirably, though 
it can scarcely be considered as a workmen’s movement) is 
the Civil Service Supply Association, of London, England. 
It was begun by afew government clerks, who united to 
purchase their own tea by the chest and calicoes by the 
piece. 

In six months just ended, goods to the amount of nearly 
$2,000,000 were purchased by the Association; these goods 
were retailed at a gross profit of about 10 per cent, showing 
a nett result of 2} per cent on the whole, after payment of 
expenses. But the remarkable feature about this associated 
trading is that these large operations sprung from and were 
transacted on an original capital of $10,890. The profit of 
24 per cent on $2,000,000 is $50,000,equivalent to more than 
500 per cent on the original stock of the Association. It 
would be difficult to find a better illustration of the value of 
small profits, quick returns, and prompt payments than 
this. 








Substitutes for Rubber Insulators. 
Th. du Moncel examines the manner of rendering wood 
non-conductive—a question of some practical importance, 
since the only insulator free from brittleness hitherto known, 
suitable for the construction of electric insulators, is ebonite, 
a substance both costly and liable, in course of time, to an 
efflorescence of sulphur. 
Ivory and guaiacum wood, which are both relatively good 
conductors, become nearly non-conductive if stove dried 
and saturated with certain oily and resinous liquids, which 
close up the pores of the bodies in question, and prevent 
moisture from penetrating within. Other kinds of wood 
can be modified in the same manner. 
Sawdust of hard wood, agglutinated with blood and sub- 
mitted to a considerable pressure, so as to mold it intoa solid 
tenacious body, like the hardened woods of M. Latry, is a 
good insulator for voltaic currents. After remaining six 
days in a damp cellar, it showed no galvanometric deviation. 
Samples of wood baked and soaked in paraffin, and then 
exposed to moisture, were sensibly conductive. 
= Wood, stove-dried and soaked in different varnishes, proved 
algo still capable of re-absorbing moisture, and, consequently, 
of becoming conductive. Compression diminishes the con- 
ductivity of wood for the time being.—Chemical News. 


Albumen, 

Albumen is an organic compound found both in animal 
and vegetable substances. Its properties are best studied in 
the white of an egg, which is a very pure form of albumen. 
It also abounds in the blood and chyle, and more or less in 
all the serous fluids in the animal body; it also exists in the 
sap of vegetsbles and in their seeds, and other edible parts. 
Albumen forms the starting point of animal tissues. The 
chief component elements of albumen are carbon, hydrogen, 
nitrogen, and oxygen, with small proportions of sulpbur and 
phosphorus, It is believed to be a definite chemical com- 
pound, though the exact proportions and the rational for- 
mula Lave not been definitely ascertained. Carbon forms 
fifty-four per cent of it, nitrogen sixteen, and sulphur two, 
The disagreeable smell arising from the decomposition of 
eggs is from the generation of sulphuretted hydrogen. 

Albumen is capable of existing in two states: in one of 
which it is soluble, in the other insoluble, in water. Assolu- 
ble in water, it is found in the egg, the juice of flesh, the 
serum of blood, and the juice ef vegetables. Soluble albu- 
men may be converted into the insoluble form in the follow- 
ing ways: 
1. Byfthe application of heat.—A moderately strong solu- 
tion of albumen becomes opalescent and coagulates on being 
heated to about 150° Fah., but a temperature of 212° is re. 
quired if the liquid is very dilute. 
2. By addition of strong acids —Nitric acid coagulates 
albumen perfectly, without the aid of heat. Acetic acid, 
however, acts differently, appearing to enter into combina- 
tion with the albumen. 
8. By the action of metallic salts,—Many of the salts of the 
metals coagulate albumen completely. Bichloride of mer- 
cury, acetate of lead, sulphate of copper, and nitrate of silver 
form insoluble compounds, and the egg is therefore used as 
an antidote to these poisons. The white precipitate formed 
on mixing albumen with nitrate of silver is a chemical com. 
pound of the animal matter with protoxide of silver, and has 
been termed albuminate of silver. Albumen also combines 
with lime and baryta. When chloride of barium is used 
with albumen, a white precipitate usually forms. By long 
keeping, albumen loses its alkaline reaction and becomes 
sour and more limpid than at first. Mucous threads like 
cobwebs form in it, which appear to be caused by oxidation. 

Ammonia added to albumen is said to preserve it for a 
longer time, and a lump of camphor floated in the liquid has 
a good effect. Alcohol, ether, creosote, and tannic acid like- 
wise cause the coagulation of albumen.— Western Photo- 
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Heceut American and Loreigu Latents. 


Impreved Heating Furnace. 

Adolphus fF. Bishop and Jobn H. Aiken, Norwalk, Conn.—The botler 
contains two air ebambers near the ends of the cylinder, the faces of which 
are concentric rims. Said chambers are ted by air tubes extending 
all the way round, except in front, where the fire doors are. In a central] 
space is placed a furnace, above which isa smoke chamber. The furnace, 
a‘rand fire tubes, air and smoke chambers, are watertight. and the air and 
fire tubes are sufficiently apart to permit an easy circulation of the water 
between, around, and among them. 


Improved Car Coupling. 

Frank W. Rowe, Hardwick, Vt.—A frame is placed a little below and in 
the rear of the draw bar, and a bar is connected wiih it,so as to have a 
small longitudinal movement. The forward end of said bar receives a 
hinged block. The forward end of the block projects a little in advance 
of the drawbar, and has a flange, the upper edge of which has two notches 
formed in it to receive the link, so that the link may be raised into a bort- 
zontal position by raising the forward end of the block. To a lever is 
attached an arm which projects forward into such a position that, when 
the free end is moved forward, the said arm may pass in beneath the 
hinged block, and raise its forward end to raise the link into a horizontal 
position. With the lever and frame is connected a spring, which, when the 
lever is released, forces the said lever back, withdrawing the arm and 
allowing the flanged block to drop away from the link and the drawbar. 


Improved Animal Clipping Machine. 

Warren 8. Burgess, Norristown, Pa., assignor to himself and Charles P. 
Bickings, same place.—The cutter is attached to the end ofa vibrating 
lever, and vibrated on the cutter plate. An air engine gives the vibrating 
motion to the lever. The machine is connected. with the pump or com- 
pressed air reservoir by a flexible tube,so that it may be conveniently 
moved over theanimal. By means of a fly wheel, the cutter is given a 
steady and regular motion, and the machine is guided with great ease and 
accuracy. 








Improved Crosscut Sawing Machine. 

Jefferson Thompson, Mexico, Ind.—The saw is supported on guides or 
ways as it is moved back and forth by a pitman, clasps serving as slides on 
the ways. A cord attached to the forward end of the ways extends up- 
ward, and passes between pulleys in a stand, consisting of the two in- 
clined posts. From this stand the cord extends through a plate, which 
is adjustably attached to a back post,and thence to an adjustable arm. 
The arm is adjusted on a circular plate,so as to arrest the downward 
movement of the saw at any desired point by means of a pin through the 
plate. The saw is also lifted up and supported by the cord when it is not 
in operation. 


Improved Manufacture of Glass. 

Hugh Percival, Bishop Wearmouth, Eog.—This invention consists in the 
adaptation of cevered pots or coverings to be used in connection with or- 
dinary tanks, and also in the adaptation of ordinary tanks to be worked 
in connection with covered pots or coverings. Said pots or coverings are 
constructed with an opening at or near the bottom for the inflow of re- 
fined glass, as well as an opening at the upper part, where the glass is 
gathered and worked into merchantable articles. Two or more tanks are 
also connected together, and with the tank conta.ning the pots, by con- 
duits below the surface of the glass. 


Impreved Cotton Pianter. 

Oliver H. Trout, Honey Grove, Texas.—The opening plow is attached to 
the lower end of a standard inse:ted and pivoted in a slot in the rear end 
of the tongue. The draft strain upon the standard is sustained by a brace 
bar which is curved and passes through a slot in the tongue, and has a 
number of holes formed through its upper part to receive a pin which 
rests upon the tongue. The lower end of a forked lever receives the 
upper part of the brace bar,and can be operated by the driver from his 
seat to raise the opening plow from the ground in passing. 


Improved Cotten Tie. 

Alexander A. Szabo, Houston, Texas.—This invention consists in a block 
for holding the ends of bale wire, it having an open cross slot on each side 
leading to an inner aperture, as well as acramping groove running longi- 
tudinally from the latter to the end of biock. This enables the baling to 
be effected very rapidly, while the tle is reliable under all contingencies. 


Improved Grain Separator. 

Hermana Kurth, Milwaukee, Wis.—This invention relates to certatn im- 
provements in machines for cleaning grain of cockle, garlic, and other im- 
purities. It consists in the combination of a perforated revolving cylin- 
der with an internal oppositely rotating ree), and the relative adjastment 
of the two, through fricticn wheels. Also in the combination, with the reel, 
of an internal and external spiral conveyer, and furthermore in the com- 
bination, with the perforated revolving cylinder, of an endless apron pass- 
ing over adjustable rollers. 

Improved Reel or Carriers’ Aprons of Threshing Machines. 

George C. Dodge, Millburn, [)1.—This invention consists of @ reel with 
a hand crank arranged at the rear of a thrashing machi™e,so that the car- 
rier can be readily rolled upon the shaft, so as to save the labor and time 
lost in taking it off and packing it when the machine fs to be moved from 
place to place, or wheu it is necessary to put it under shelter from rain and 
snow. 

Improved Washing Machine. 

George D. Berdan, Saddle River, N. J.—This invention consists in the 
application of circular guards to the lower head of a vertical revolving 
rubber having fluted rollers,which act on the clothes placed between them 
and the corrugaied sides of the tub. ‘the guards are of galvanized wire, 
and keep the clothes away from the pivot of the head, forcing them out 
against the sides of the tub. 


Improved Ironing Table. 

Francis Harvey, Renovo, Pa.—A bracket is attached to the wall for sup- 
perting a knuckle which has a pivot passing through a plate, and secured 
by a pin which allows it to revolve a quarter of a turn, and arrests its fur- 
ther movement by stops. The table is connected to the knuckle by a ver- 
tical pivot projecting from its under side. The leg is pivoted at the outer 
end of the table, so as to be folded up and secured by a button. The plate 
turns on its pivot to swing the taole to or from the wall when folding up or 
down, and the knuckle turns in said plate, for shifting the table toa hori- 
zontal or vertical plane. 

Improved Grubbing Machine. 

George E. Reyner, Clay, lowa.—Power is applied to this device by at- 
taching a horse to the outer end of a beam, which end Is supported by a 
wheel. The mechanism at the other extremity is adjusted and operates as 
follows: The machine ts raised from the ground. and a loop is dropped 
over the stump. A ring is then placed upon the stump, aid a wedge is 
driven into the top of the sald stump, which spreads it suffictentiy to 
fasten the ring. The ring prevents the loop from slipping off the stump, 
and at the same time serves as a band to prevent the wedge trom spread- 
ing the lower part of the stump, so as to tighten said loop. The knife is 
then forced into the ground five or six inches, more or less, and the horse 
is driven around the stump, the knife cutting off the side roots that may be 
in its path. At each round the knife is forced deeper into the ground until 
all the side roots have been cut off. A hook between the knife and staple 
or loop is then dropped to the ground, and Is held down with the foot unt! 

it catches upon aroot, when a few reunds will twist off the top root, and 
allow the stump to be raised from the ground. 


Impreved Ice Creeper. 

George F. Lemon, New York city.—The upper and lower plates are cut 
of soft rubber, corresponding to the sbape of the shank or hollow of the 
shoe, the upper plate being made tapering toward the front part for fitting 
the curve of the shank, and producing a nearly horizontal position of the 
studded plate, which prcjccts slightly with the points of its studs below 
the level of the base of the heel. Both plates are riveted to a lateral strap 
which is interpesed between them, and applied by a buekle at the ends to 
the foot. 
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Improved Key Fastener. 

Alfred W. Sperry, Wallingford, Conn.—Thbis invention consists of sa 
pointed shaft or arbor with a hooked-shaped part keyed thereto. A slot 
ted and pointed cam slides thereon for betng opened and attached to the 
key by 8 pivoted lever acting on a projecting pin or stud ofthecam. The 
slotted cam slides in the circumferential groove of the shaft, and resists, 
by its steady position thereon, any attempts at pushing the shaft inward 
from the outside. 

Improved Grain Binder. 

William Lenzand Robert Wittke, Glenwood, lowa.—This grain binder is 
operated by following the reaper, taking up the grain left at suitable in- 
tervals by the same. The attendant is seated on the front frame of the 
pinder, operating with his foot tne lever mechanism for throwing the epi- 
der frames in and out of gear. He places the serrated clasp with one hand 
into the grooved jaws of the lock, places with the ether hand the end of the 
pinding cord from the outside below the lock and up the inside over the 
clasp, winds it sround one jaw and secures then the end to the band spring 
at the rear of the lock. The turning motion of the tines unwinds a suffi. 
elent length of the cord from the spool to extend from the guide rod along 
the circumference of the tines over the supporting springs of the same, 
till the turning of the tines is nearly completed. The cord bas then loosely 
encircled the gathered grain on the tines. The toothed segments of the 
spider frames gear at this point with the spoo! shaft, and produce the re- 
winding of the cord on the spool, and the stretching of the same, to such a 
degree that the supporting tine springs give way and allow the formation 
of the leop around the grain. The cord is then tightened until the strain 
throws the spool shaft out of gear by means of the tension springs. The 
lever of the lock mechanism is engagec almost simultaneously with the 
rear extending spring of the front frame, so as to clamp the clasp into the 
cord ends and cut the cord by the shears. The sheaf is then dropped and 
taken up by the gatherer. 

Improved Felding Seat and Table. 

William Tetley, Pana, Ill.—This invention consists ef folding seats and 
tables, contrived to fold into recesses into the floor of a building flush with 
the surface. The object is to provide public and other halls, market and 
other buildings, with seats and tables that can be more readily disposed of 
when it is desired to clear the floor of them. 


Impreved Earth Auger. 

Don Juan Arnold, Brownville, Neb.—The improvements consist in the 
construction of devices for guiding the bit into proper position when low- 
ered on the shaft, and in the provision of a socket arm on the sweep which 
connects with the windlass gearing and causes the bit to be raised when a 
certain predetermined depth has been ieached, and in improved means for 
coupling the shaft sections. There is a square lower end on the lower 
section of the shaft, and on a square lower end on tie bit sleeve, for con- 
nectiog the bit to the shaft in such a way that the said bit may be operated 
by turning the said shaft. 


Improved Opera Chair. 

Bernhard H. Koechling, New York city.—By suitable construction, when 
the seats are turned up,the seats and backs become vertical and parallel 
with each other, so as to take u» the least possible space, and the seats are 
thrown back by angle irons, so as to considerably widen the passage in 
front of the chairs, giving more room for a person to stand while another 
is passing. 

Improved Steam and Water Heater. 

Edward B. Light, Westfield,Mass.— The sections of the voller,each of which 
consists of a hollow hub and hollow ring, are connected with each other 
by radial tubes. Any desired number of the sections may be used. Upon 
the outer sides of the hollow rings of the sections are formed a number c¢ 
hollow radial arms, which are flattened toward their outer ends to furnish 
a large amount of radiating surface. These are provided with a horizontal 
diaphragm or partition, extending from their inner ends nearly to their 
outer ends, so that, as the stream rises and enters sald arms above the dia- 
phragm, it may force the air out beneath them. 

Improved Post Driver. 

Ira M. Hardy, Oshkosh, Wis.—The upright guides are attached to the 
hind bolster, and the bolster te provided with an acjusting brace and con- 
nected at the top to uprights, so that they can shift laterally to the wagon. 
The uprights have a cranked pinion gearing with a toothed portion of the 
brace, by which to shift them along it for righting them when the truck 
stands on uneven ground. The uprights are shifted forward and backward 
by an extensible brace, made of two parts, which slide along each other. 
One is toothed, to be worked by a pinion on the other, turned by a hand 
crank. The rope for hoisting the hammer passes under a guide pulley at 
the hind axle and along to the front of the wagon, where a horse will be 
hitched to it for hoisting the hammer. 


Improved Car Coupling. 

Jacob Shaaber, Reading, Pa.—As the cars are run together, and as a lower 
loop or clevis slides up on a hook, it will raise the upper loop into an 
ereet position, so that it will be caught by an outwardly projecting hook 
pivoted to the front of the car, so as to be entirely out of the way. 


Impreved Machine for Transmitting Power. 

Albert Reed, Oroville, Cal.—This invention consists of suitavie weighted, 
swinging. and regulating levers, which produce, when set to work, a uni- 
form degree of motive power. By setting the operating handle in motion, 
the various parts are consecutively brought into active operatien, until 
the final reciprocation of a single lever is obtained. 


Improved Combined Scrubber and Mop. 

George Pirrung, Ravenswood, [il.—This invention consists of a mopping 
contrivance attached to a handle. There is a water-receiving box and a 
piece of thick flexible rubber, so contrived that, by placing the edge of the 
rudder on the floor and pulling quickly along, it will spring back from the 
water box, forming an opening !nto the same, through which it will force 
the water which it gathers from the floor at its front, and then, being 
quickly lifted from the floor, it will instantly spring up to the box and close 
it, and confine the water to be removed and poured out. 


Improved Wagen Body. 

Frank Clemens, La Fayette, Ind.—Strap hooks, attached to the side 
boards, hook into the eyes of an eyebolt attached to the ends of cross bars. 
The ends of the two middle cross bars connect with short bars, which serve 
as a platform to the wagon bed, and to which braces are bolted near one 
end. The braces rest against the side boards, and are secured in place by 
hand screws. Other arrargements are provided, so that, by removing a 
rod from either end of either end board, the end board can be swung out 
upon the rod as a hinge, and, by removing several rods and hand screws, 
the whole bed can be taken apart. 


Improved Car Coupling. 

Alexander Neel, Richwood, Ohio.—The drawhead of one car is provided 
with a pin, which is connected by an extension rod with the top of the car. 
A band spring of the car is bent forward and locks into a notch of the pin 
when the same is reised, the pin being readily released from the spring 
catch on the siiding back of the drawhead. The drawhead of the adjoining 
car has the common coupling pin, but is provided with a lever rod, which 
Swings 01 a perforated bracket bar, and supports, by a bottem guide loop 
the coupling link in horizontal position for coupling. The top end of the 
lever rod is retained in position for holding the link by a catch piece. 
When the ling is thus held horizontally, and the coupling pin of the other 
drawhead raised, the approach of the cars produces the entering of the 
link, and, by the contact of the lever rod with the drawhead, the dropping 
ef the same and its swinging back over the other drawhead toward the 
car. The link enters then the drawhead until the concussion of the draw. 
heads releases the raised pin and causes the dropping of the same. 


Improved Fare Register. 

Emanuel P. Loveman and Herman H. Loveman, Atlants,Ga,—This inven, 
tloa relates to fare-register boxes, which not only register, on an inside 
dial plate, the number of fares taken by a car conductor, but simultane- 
ously strike an alarm that notifies each passenger that a record of his par- 
ticular fare has been made. The inyention consists in novel means whereby 
the conductor can make his register and strike the alarm in a more rapid 
4nd convenient manner than heretofore. 
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Impreved Centering Device. 

Willam D. Slack, Lewisburg, Pa.—This invention relates to certain im- 
provements in centering tools. It consists ina flanged annular ring, to the 
under side of which is ptvoted the ends of several gripping arms. Inside 
said ring is a centrally perforated disk, which is attached to the gripping 
arme by links. This said disk ts extended above the outer ring in the form 
of a boss or hub, in which is contained a pointed punch, usually held up by 
& spira) spring and provided witha knob. Attached also to the hub isa 
radially moving lever. When said lever is moved, the gripping arms be- 
neath clutch the shaft to be centered, and a blow upon the knob of the 
punch taps the same in the center by causing the punch to descend through 
the hub and the bole in the disk, 


Improved Fire Shovel and Tongs. 
Harvey Maranvilie, Akron, Obio.—One arm of the tongs bas & shovel end, 
and the other terminates ina piate. The rear extremities are pivoted to a 
short bar. Arrangements are provided by which the shovel arm may be 
thrown in advance of the other, while the latter is closely held thereto, 
making the implement into a shovel; or both arms may be brought down 
evenly, 80 converting it into a tongs. 


Improved Circular Saw Guide. 

Calvin H. Husted and Charles H. McPherson, Southwater, Col. Ter.— 
The guide conststs of two arms and a guide plate, which latter is made to 
slide transversely on an adjusting plate. A supporting roller, fer the pur- 
pose of supporting the overhanging portion of the log, having its upper 
surface on a level with the lower surface of the log, is connected with the 
adjusting plate, and, by means of a slotted flange in which it revolves, is 
made adjustable as to hight, and may be entirely detached from the ad- 
justing plate and saw guide. This saw guide may be adjusted to the saw 
with safety when the saw is running as well as when it is at rest. 


Improved Fermenting Vat. 

John C. G. Hiipfel, New York city.—The object of this invention is to 
provide for brewers’ ice houses an improved fermenting vat, in which the 
beer may be exposed in large quantities to fermentation, and kept at the 
requisite temperature, without the use of ice floats. The device consists 
of an open vat with vertical cooling tubes, attached securely to the bottom 
for the free circulatior of the air, or the application of ice by means of a 
detachable bottom at the lower opening of the cooling tubes. 


Improved Hat [roning Machine. 

Antoene Giraux, Louis Drovon, and Claude Sturel, Newark, N. J.—The 
block for ironing the brim is arranged in a Jarge hole in the center of the 
table with ite lower end resting on a vertically adjustable stand, so that it 
can be taken out after the brim has been ironed on the upper side and re- 
versed, to iron the under side, the crown being placed in the hole in the 
table. The stand for the block is adjustable, high or low, to adapt it to 
crowns of different hights. 


Improved Precess of Concentrating Copper Pyrites. 
Francois A. H. La Rue, Quebec, Canads.—This is a process for elimina- 
ting impurities from and preparing copper pyrites for convenient trans- 
portation, by partially reducing the previously roasted and carbonized ore 
with heat until it becomes magnetic, and then passing the product through 
an electro-magnetic machine, whereby the copper and iron ore are sepa- 
ratec from the earthy or other matter. 


Improved Wagon Tongue Support. 

Joseph Oehler, La Fayette, Ind.—The pole is provided with rear extend- 
ing side pieces, by which a fork-shaped end is produced. A center piece is 
interposed between the front part of the hounds, and projecte, by a tongue 
extension, into the forked pole end and fs pivoted therein. The center 
piece is further strengthened by a longitudinal bar, extending back to the 
under side of the front axle and fastened thereto. 


Improved Check Row Attachment for Pianters. 

Lyeander L. Haworth, London, Ohio.—A cross board is secured to the 
frame of the planter, and to the end parts are pivoted two pulleys, around 
which passes a cord which is stretched across the field. The ends are se- 
cured to the ground, and it is provided with knots at the required distance 
apart of the hills. To the ends of a shaft are attached arms which receive 
the cord, so that the same can slide through freely, but not the knots, Ar 
each knot strikes the slotted arm, it turns the said arm to the rearward 
until it can slip through the outer part of saidsiot. The arm is then again 
carried forward by a weighted arm also attached to the end of the shaft. 
To the shaft are besides attached guard arms, which prevent the cord from 
getting out of the slot asthe knots slip through. Suitable connection ts 
provided from this shaft to the dropping slide and valve. 


Improved Electric Railway Signal. 

Paul Tesse, Henry Lartigue, and Pierre D. Prud’homme, Paris, France.— 
This invention is a semaphoric mast, to the top of which are pivoted two 
large arms fulcrumed 80 as to bang vertically, said arms being attached to 
the cranks of two similar electrical apparatus below by a traction rod 
Just below these two large arms are two small ones, fulcrumed to said 
mast so as to hang horizontally, and connected, each by traction rods,with 
separate electrical apparatus similar to the first mentioned. The whole 
line consists of a series of these masts provided with arms and electrical 
apparatus, said arms being disposed vertically along the mast when not in 
use, and the electrical apparatus of the large arms of one station being 
connected by wires with the electrical apparatus of the smal! arms of the 
second station, etc. The large arms are locked or presented horizontally 
to the gaze of the engineer, mechanically by moving a crank of the elec- 
trical apparatus. Said m tion, also, by means of a commutator, brings 
into play a battery, which, by communicating with the electric apparatus 
of the small arms of second station, allows them to fall horizontally. The 
mechanical effect of saic fall, through a commatatorand battery of second 
station, sends a current back to first station, which acknowledges, upon a 
bell and an annunciator at first station, the receipt ef the origina) signa) 
sent from said first station. By means of this arrangement the large arms 
of a mast at the first station serve as a signal to an approaching train, and 
the elevation of them notifies the agent at second station, through the 
electrical apparatus, battery, wires, and sma)! arms of mast at second sta- 
tion, of the passage of the train past the first station. After the train has 
reached the second station, the agent there allows the small arms of his 
station to fall, which mechanical action, through a commutator and bat- 
tery of the second station, allows the large arm of the first station to fall. 
Said fall, through the commutator and battery of first station, sends ano- 
ther current to second station, which acknowledges, bya bell and annun- 
ciator, the receipt of original signal, and announces the fact that the large 
arm of first station has fallen. This combined electrical and mechanical 
apparatus is situated in between the two tracks, one large arm and one 
smal one on same side of the mast being used for the trains passing up, 
and the other large arm and small arm on the opposite side for the trains 
passing down. 

Improved Washing Machine. 
Daniel Kunkel, Oregon, Mo.—This is an improvement on the washing 
machine for which letters patent were granted to same inventor October 
80, 1866. By suitable construction, asa disk is turnedin one direction, a 
pin will rest against satd disk and hold another pin projecting downward 
vertically, to take hold of the clothes and sweep them through the suds. 
As the direction of the disk is changed, rollers partially revolve, the pro 
jecting pins resting against the disk, and the others projecting to take hold 
of the clothes in another place and sweep them in another direction 
through the suds. Mechanism is provided which keeps the clothes away 
from the center'of the tub, so as to be in proper position to be moved 
through the suds by the pins. 
Improved Seed Separator. 
William E. Lee, Swan River, Minn.—This is a machine for separating 
cockle from wheat, comprising a sheet metal cylinder perforated with 
holes just large enough to receive the cockle, but too sma!! for the wheat, 
with a skin belt as wide as the length of the cylinder surrounding it. This 
causes the perferations to retain the cockle, carry it up, and throw it ona 
descending sheking trough, hanging in the cylinder above the wheat, to 
chute the cockle out at one end. Above the cylinder, where it is not cov_ 
ered by the belt, a revolving brush is arranged to brush back on the chute 
any grain that may stick on the perforations. The chute has a brush at 
one edge to brush down the wheat and leave the cockle in the hole. 
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Improved Shingle Bleck Sapper and Bolter. 

John F. Bassett and James Nichole, Limestone, N. ¥.—This invention 
consists of a sector-shaped tab'e, pivoted to and moving by friction rollers 
on atruck of the usual construction. The table is provided with raised 
concentric rings for turning readily the block to be cut thereon, and aleo 
with a slot and segmentally cut-off side part corresponding with a saw re- 
cess of the truck. A stop pin at the bottom of the pivoted table and « 
spring latch define, in connection with a check block and stop pin on the 
floor, the position of the table toward the saw. A pivoted arm with cen- 
ter pin swings ina standard of the table, and is applied to the block or a 
center dog fastened to the same. A pivoted hand lever with adjus‘abdle 
dog swings on the center pin of the arm, and serves to adjust the block 
for sapping and bolting. 


Impreved Electric Car Detaching Device. 

William W. Carson, High Bridge, N. Y.—This invention coasists of piv- 
oted lever frame, which is applied above the rail between the wheels of 
each car truck, and placed in electrical circuit by means of spring contacts 
with a powder charge and detaching mechanism of the drawhead. The 
closing of the circuit, whether by the action of the lever frame on the 
spring eontacts when the car is thrown off the track,or by direct action 
from the car, ignites the powder char ge, separates thereby the drawhead 
and detaches the car. 


Improved Power Hammer. 

Alfred L. 8. Chenot, Paris, France.—Tbis invention consists in a percus 
ston cylinder bearing upon its lower end a hammer block and hammer, and 
moving smoothly in an incasing cylinder, which acts asa guide, and pre- 
vents any lateral motion of the percussion cylinder resulting from the 
strokes of the same. Inside the said percussion cylinder is a piston rod 
bearing upon each end a piston which moves freely in the cylinder an 4 
between the two pistons and permanently attached to the cylinder, a 
diaphragm, which, with the two pistons, divides the cylinder into three 
air ccmpartments. When the piston rod is elevated by the connecting 
mechanism, & vacuum is formed in the upper and lower compartu ents, a 
compressed plenum in the middle compartment, and the cylinder ratsed 
by the elasticity ofthe air. When the connecting mechanism drives the 
piston rod down, the force of the steam, gravity, and the elasticity of the 
air combine to give a heavy, quick,and elastic blow. 


Improved Spring Saddle Seat. 

John L. Sommerville, Maysville, Ky.—Between the sides of the tree 
and beneath the pommel, are spiral springs inclined in short tubes 
A joint in the leather covering of the tree separates the seat from the 
pommel}, and is laced up with elastic cord, Strong leather supports at- 
tached to the rear portion of the saddle tree extend forward to near the 
joint, the forward ends of which are attached together and to the leather 
covering of the seat. Wire rods are connected with the spiral springs at 
one end and with the leather covering of the seat at the other end, so 
that, when the seat is depressed by the weight of the person, the pressure 
will act upon the springs and render the seat elastic. 

Improved Car Coupling. 

Michael J. Roach, Middle Grenville, N. Y.,assignor to himself and R. L* 
Williams, same piace.—The drawhead has an additiona) detachable face 
plate fastened to flanges, and cushioned off by packing. The approaching 
drawhead strikes against the face plate and carries a sitie back until its 
pinhole is vertically below the p!nhole of the drawhead, releasing thereby 
a pin from the slide and dropping it to couple with the link of the ordinary 
shape. An inclined movable plate is arranged in side grooves of the 
drawhead below,the elide plate. to protect the spring of the sliding plate 
from injury. 


Improved Valve Coupling for Hese Branches. 
James R. Higgs, Utica, N. Y.—This is an improved valve coupling for 
hose branches, by which two or more streams of water may be thrown on 
the fre from the same main hose, and thereby the extinguishing of the 
same facilitated. The hose branches are opened aad closed by a sectiona 
spring valve sliding on a guide tongue of the valve stem turning in suite 
bie bearings. 


Improved Reservoir. 

Bennet Cohen, Jersey City, N. J.—This is a reservoir which may be at- 
tached to the water pipes in the upper stories of build'ngs, so that, should 
the water be cut off from below, there may be a sufficient supply retained 
above for temporary purposes. The upper part ie made semicircular, and 
its lower portion tapers down to its junction with the water pipe. The 
back is perfectly fiat, so that it may be secured to the wall. in the pipe 
near each reservoir isa check valve, so that the upward pressure of the 
water in the pipes will cause the water torun continuously up through 
the pipes and reservoirs. Each reservoir is provided with a ventilator, 
which will close automatically by means of a float valve when the reser- 
voir is filled. A faucet taps the water pipe between the check valve and 
lowest part of the reservoir, so that it may be able to carry off all the wate 
contained in the latter. 


Impreved Watchman’s Time Detecter. 

Anton Meyer, Stuttgart, Germany, assignor to Theodore Habn, of same 
place.—In this device the printed dials hitherto in use may be dispensed 
with and plain paper disks substituted, on which the marks of the stations 
and the time are quickly printed by suitable spring devices without the 
direct action of the keys on the marking parts and a bridge piece. There 
isa rotating steel disl,which has the hour and minute subdivisions engraved 
in raised figures thereon, and is set in motion by a suitable clock train. 
The numbers of the stations are arranged sidewise thereof, and marked 
on @ plain paper diek, rotating with the steel dial, by means of strovg 
band springs with steel marking plates. The last are actuated by the 
keys at the stations,so that one spring strikes on the steel) disk at each 
station for indicating the time, while the springs for marking the stations 
strike their corresponding numbers consecutively in the customary man 
ner. 


Improved Weod Planing Machine. 

Jobn H. Russell, Milwaukee, Wis.—Th's ie an improved system of 
springs fer attachment to planer and sticke~ ‘ables, to enable rake heads 
with tapering or arched backs and other dificrent shaped pieces of wood 
to be planed upon three or four sides at a time,and which will hold the 
wood to be planed firmly in place while being operated upon. 


Impreved Rotary Steam Engine. 
Willism Haab, New York city.—The shaft is attached to a piston plate 
enclosed between the two parts of a cylinder, to which the piston is 
secured. The abutment is given a horizontal reciprocating motion by the 
exbaust steam, and is fixed to one leg of a gate. On the other leg is a 
piston, which works in a small straight cylinder, which cylinder. is con- 
nected with the main cylinder. The abutment plays back and forth in a 
chamber. A supplementary exhaust tube is connected with the cylinder 
and is for the purpose of exhausting any steam that may remain between 
the piston and the abutment after the piston bas passed the exhaust cy)- 
inder. A spirai spring on this tube throws the abutment and the small 
piston beck, the former into the cylinderand the latter to the cylinder, at 
each revolution of the main piston. The steam ts admitted through the 
tube, in which isa rotating steam valve, which is alternately closed and 
opened by tappets on the shaft striking an arm attached to the valve stem 


Improved Liquid Compound for Burnishing Leather Geods. 
James Clausen, New York city.—This compound is prepared of ground 
nutgslls and extract of logwood boiled in water, Castile soap, and glyce 
rin. A few drops of the liquid are mixed with the common ink used for 
burnishing and finishing leather goods, the ink becoming thereby of supe- 
rior blacking quality. 


Improved Molding Machine. 
Otto Meyer, Kansas City, Mo.—This invention consists of « barre 
saw mounted on rollers, which sre in adjustable supports adapted for 
shifting readily to suit saws of different sizes for sawing different curves 
There is ap adjustable work-holdiog table for presenting the work to the 
saw, by which it is designed to saw moldings to shape with lees waste of 
time than attends the present mode of sticking moldings. The idea ts to 
saw out whole strips in making grooves, and in cutting out corners and 
the like that may be used for window stops, beads, and the like, which are 





now cut into shavings. 
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Business and Personal. 


The Charge for insertion under this head is $1 a Liné. 


Agricultural Implements, Farm Machinery- 
Seeds,Fertilizers. R.H.Allen&Co. 189191 Water st..N.Y. 

Best and Cheapest Injectors, Damper Reg- 
ulators, and Steem Traps made. See circulars. A. G. 
Brooks, 422 Vine St., Philadelphia, Pa. 

For the best Faucet in the world, address 
N. Hotz, 150 Calyer St., Brooklyn, E.D, See S. A ,June 6. 

Notice.—All the parts for making one Pat- 
ent Miniature Steam Engine, with License, for $3. Ad- 
dress Albert L. Dewey, Westfield, Yass. 

Good Bolts, Hand or Machine Made, and at 
low prices. Send to C, E. Hunter, Hinsdale, N. H. 

A practical Engineer and Draftsman, of 
good business capacity, wishes a situation combining 
tndoor and outdoor work. Is familiar with Blast Fur- 
nace, Pamping, Hoisting, Hydrostatic, and genersl 
Machinery, and will make himeeif generally useful ata 
moderate salary. Address 8. K. Weils, Philadelphia,Pa. 

The new and entertaining Toy “Return 
Dart,” recently patented—The entire right for sale. 
Address E. B. Morgan, Paterson, N. J. 

Engines and Boilers a Specialty—Ist class ; 
new patterns; late patente; reduced prices. Plain and 
Cut-off Hor’! and Vert’! Engines; Hoisting Engines; 
the celebrated Ames’ Portable Engines ; Boilers of all 
kinds; Climax Turbine; and the best Saw Mill in the 
market. Large stock always on band. Hampson, 
Whitebill & Co.,38 Cortland’ 8t., New York. Works at 
Newburgh, N. Y. 

Hydraulic Press—A second hand Press 
wanted for use in printing office. Address J.,57 Wood 
St., Pittsburgh, Pa. 

We want a good Traveling Salesman for 
each State and the British Provinces. Lehigh Valley 
Emery Wheel Company, Weissport, Pa. 


Models and light metal work. H. B. Morris, 
Ithaca, N.Y. 

Miller, Barr, & Parkin,Pittsburgh, Pa.,have 
a machine for maxing steel piston rings for hammer and 
steam enginecylinders. Send for description. 

Economy and Safety—Horizontal and Up- 
righ: Engines, new and 2d band, 2 to 150 H.P., forall pur, 
poses, Loco., Flue, Up., and Hor., tabular Boilers, new, 
24 hand, and rebuilt; Woodward, Cameron, Niagara, and 
other Steam Pumps, all sizes; 8H.P. Baxter and double 
Hoisting Engine. Each article fully warranted. Wilson 
& Roske, Water and Dover Sts., New York. 

Pratt’s Liquid Paint Dryer and White Ja- 
pen surpasses the English Pat. Dryers and Brown Japan 
io color, quality, and price. Send for descriptive circu- 
lar to A. W. Pratt & Co., 53 Fulton St., New York, 

Baling Presses. J.M.Albertson,N.London,Ct. 

New and latest improved 25 h. p. Hoadley 
Portable, $1,550. Forsaith & Co., Manchester, N. H. 

For Solid Wrought-iron Beams, etc., see ad- 
vertisement, Address Union Iron Mills, Pittsburgh, Pa., 
for lithograph, etc, 

Walrus Leather Wheels for polishing Iron, 
Steel, and all fine Metais. Greene, Tweed & Co., 18 
Park Place, New York. 

Sold Low—A Book and Documents, show- 
ing how to introduce Inventions, Plans and meth- 
ods for selling Patents are successfully elaborated 
into a Practical System. The Scientific American, Dec. 
13th, "73, said: “ We believe it will be an acquisition of 
much value io Inventors.” Send for circular. 8. 8, 
Mann & Co., 28) Howard 8t., Baltimore, Md. 

Rue’s “ Little Giant” Injectors, Cheapest 
and Bes: Botler Feeder in the market. W. L. Chase & 
Co., %. %, 9 Liberty Street, New York. 

Blake’s Belt Studs are the most reliable 
fasteniog for Rabberor Leather Belts. Greene, Tweed 
& Co., 18 Park Place, New York. 

Many New England Manufactories have Gas 
Works, which light them at one fourth the cost of coal 
ges. For particulars, address Providence Steam and 
Gas Pipe Company, Providence. R. I. 

Hotchkiss Air Spring Forge Hammer, best 
in the market. Prices low.D.Frisbie & Co..New Haven,Ct 

Steam Whistles, Valves, and Cocks. Send 
for Price List. Bailey, Farrell & Co., Pittsburgh, Pa. 

For Solid Emery Wheels and Machinery, 
send to the Union Stone Co., Boston, Mass., for eircular. 

Scale in Steam Boilers.—I will remove and 
prevent Scale ir any Steam Botler,and make no charge 
until] the work is found gatisfactory. Geo. W. Lord, 
Philsdelphia, Pa. 

Engines 2to8H.P, N.Twiss, New Haven, Ct. 


For Sale-——A valuable Patent on small ar- 
ticle made of metal. M. Scott, New Brighton, Pa. 

First Class Tools and Tool Chests. For 
descriptive circular, address J.T. Pratt & Co., 53 Fulton 
&t., New York 

Matson’s Combination Governor sold under 
fall guarantee. Address Mateon Bros., Moline, Ill. 

Steam and Water Gauge and Gauge Cocks 
Combined, requiring only two holes in the Boiler, used 
by ali boiler makers who have seen it, $15. T. Holland 
& Co.. 62 & 4 Gold 8t., New York. Send for catalogue. 

Millstone Dressing Diamond Machines— 
Simple, effective, economical and durable, giving uni- 
versa! satisfaction. J. Dickinson, 64 Nassau St., N.Y. 

Babbitt Metals—-For the best, send to Co- 
nara & Murray, Iron and Brass Founders, 30th & Chest- 
put St., Philadelphia, Pa. 

For the best Cotton Cans and Galvanized Fire 

Pails address James Hii), Providence, R. I. 

For smal! size Screw Cutting Engine Lathes 
and drill Lathes, adcress Star Tool e.. Providence, R.L 

Mechanical Expert in Patent Cases. ‘I. D. 
Stetson, 23 Murray &t., New York. 

For the Best Portable Engine in the world, 
address Baxter Steam Engine Co., 18 Park Place, N. Y. 

Price only three dollars—The Tom Thumb 
Electric Telegraph. A compact working Telegraph ap 
paratus, for sending messages, making magnets, the 
electric ignt, giving alarms, and various other purposes. 
Can be put in operation by any iad. Includes battery 
Key and wires. Neatly packed and sent to all parts of 
the world on receipt of price, F. C, Beach & Co. , 268 
Broadway, New York. 

Tingue, House & Co., 69 Duane 8t., N. Y. 
Manufacturers of Machine Blanketing,felts,and Cloths 
Endless or in piece, tor Printers, Engravers, Polishers 
Piano Forte Makers, Paper Makers, Calico Printers 
Punching or Washer Cloth, Filter and Strainer Cloths 
tor all kinds of liquids. Sample sent on application. 

Wrecking, Pumping, Drainage 
Irrigating Machinery, tor sale of rent’ Bee pre hed 
ment. Andrew's Patent, inside page, 


Temples & Oilcans. Draper, Hopedale, Mass. 
All Fruit-can Tools,k erracute,Bridgeton,N.J, 





Scientific 


Hydraalic Presses and Jacks, new and se- 
cond hand.Lathes and Machinery for Polishing and Buf- 
fing Metals. E. Lyon 7 Grand Street, New York. 

Deane's Patent Steam Pump—for all pur- 
poses—Strictly first class and reliable. Send for circular. 
W. L. Chase & Co., % & 97 Liberty St., New York. 

Fo Fan Blast), Portable and Station- 
ary. Keystone Portable Forge Co., Philadelphia, Pa. 

The “Scientific American” Office, New York, 
is fitted with the Miniature Electric Telegraph. By 
touching little buttons on the desks of the managers, 
signals are sent to persons in the various departments 
of the establishment. Cheap and effective. Splendid 
for shops, offices, dwellings, Works for any distance. 
Price $5. F.C. Beach & Co., 263 Broadway, New York, 
Makers, Send for free illustrated Catalogue. 
Brown’s Coal uarry & Contractor’s Ap- 

paratus for hoisting and conveying muierials by iron 
cable. W. D. Andrews & Bro., 414 Water St., New York. 

For Surface Planers, small size, and for 
Box Corner Grooving Machines, send to A. Davis, Low- 
ell, Maes. 


Lathes, Planers, Drills, Milling and Index 
Machines. Geo. 8. Lincoln & Co., Hartford, Conn, 


For best Presses, Dies and Fruit Can Tools, 
Bliss & Williams, cor.of Plymouth & Jay,Brooklyn,N.Y. 
Eames Patent Molding Machines for Metal 
Castirgs. Saves fully one third in cost of labor of mold- 
ng, and secures better work than the ordinary method. 
For Circulars, address P. & F.Corbin, New Britain,Conn, 
Small Portable Engines,2 to 12 H.P. Send 
or Prices & Catalogue. Tully & Wilde, 20 Platt 8t.,N.Y. 


The Improved Hoadley Cut-off Engine—The 
Cheapest, Best, and Most Economical steam-power in 
he United States. Send for circular. W. L. Chase & 
Co., 9% & 97 Liberty St., New York, 

Peck’s Patent Drop Press. For circulars, 

address Milo, Peck & Co.. New Haven, Conn. 
Small Tools and Gear Wheels for Models. 
List free. Goodnow & Wightman,23 Cornhill, Boston,Ms. 
Portable Engines, new and rebuilt 2d hand, 
aspecialty. Engines, Boilers, Pumps, and Machinist’s 
Tools. I. H,. Shearman, 45 Cortlandt St., New York. 

Spinning Rings of a Superior Quality— 
Whitinaville Spinning King Co., Whitinsville, Mass, 
Send for sample and price list. 

Johrson’s Universal Lathe Chuck. Address 
Lambertville Iron Works, Lampertville, N. J. 

Best Philadelphia Oak Belting and Monitor 
stitched. G. W. Arny, Manufacturer, 301 & 303 Cherry 
3t., Philadelphia, Pa. Send for new circular. 

Buy Boult’s Paneling, Moulding, and Dove. 
tailing Machine. Send for circular and sample of work. 
3. C. Mach’y Co., Battle Creek, Mich., Box 227. 

The New Half Dollar and other Steam En- 
gines. E. P. Ryder, 38 Clermont Ay., Brooklyn, N.Y. 
For First Class Steam Boilers, address Lam- 
bertville [ron Works, Lambertville, N. J. 
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E. A. C. will find a rule for proportioning 
cone pulleys on p. 180, vol. 26 —H. G. R. will find parti. 
culars of the reward offered for a car coupler on p. 
161, vol. 29.—G. K. Jr. should consult a physician.—J.F. 
can galvanize cast iron by the process described on p. 
59, vol. 24.—M.M. will find directions for gilding mtr- 
ror frames on p. 75, vol. 28.—J. F. F. and others will 
find S. Hughes’ book on “Gas Works and the Manufac- 
cure of Coal Gas " useful.—W. W. D. should consult 
0. 215, vol. 30, for directions for extracting essential 
oils —P. H. can case-harden ‘iron by the process de- 
scribed on p. 281, vol, 27.—J.M. W. and J. G. should re- 
fertop. 140, vol. 31, for a description of the “ horse 
hair” snake.—T. U. 8. will find full directions for 
bronzing on brass on p. 331, vol. 29.—E. P. M. andS. G. 
A. will find directions for bronzing on brasson p 321, 
vol. 26. A balloon (gutta percha) varnish is deecribed 
o® P. 279, vol. 90.—M. A. C. will find a recipe for bronze 
lscquer on p. 331, vol. £9, and verde bronze on brass on 
p. 283, vol. 81.—C. L, D. should refer to p. 212, vol. 26, 
for a method of tinning cast iron—F. G. 8. will 
find a good recipe for calcimine (sometimes spelt kal- 
somine) on p. 351, vol. 24.—J. B. will find a recipe for a 
cement for leather on p. 138, vol. 25.—O. M.L.can wa- 
terproof cotton cloth by the process described on p. 
90, vol. 30,and prevent mildew by the recipe on p. 138, 
vol. 27.—H. R. J. and C. G. J.’s rules for finding the ra- 
dius of a circle,chord and arc being given, arecorrect, 
bat neither is the solution that R. O. B. asked for.—J. 
8. E. will find full directions for proportioning gears on 
p. 187, vol. 29.—C. E. H. will finda description of apet- 
rifying process, applicable to dead bodies, on p. 22, vol. 
29.—G. A. 8. should refer to p. 266, vol. 31, for a method 
of preserving flowers. For directions for crystalizing 
them, see p. 288, vo]. 31. 


(1) A. H. D. says: A friend of mine has re- 
cently purchased a 10 horse engine and boiler,in which 
the feed water of the boiler is heated by live steam ta- 
ken from the dome on the boiler. The manufacturer 
recommends him, for economy’s sake, to heat the feed 
water by theexhaust. Please give your opinion. A. 
[tis more economical and usual to heat the feed water 
with the exhaust steam. 


(2) T. D. says: 1. Given a piece of watch 
spring stee!,11 feet long,tightly drawn and securely fas- 
tened at both ends,at 110°Fah. what will be the contrac: 
tionat0°? Will the spring return to its original length 
at 110°, provided the fastenings have meanwhile been 
undisturbed? A. It seems to us that the spring would 
breek if cooled under the given conditions. 2. Will 
steel wire deteriorate from constant eontact with rub- 
ber,pure or vulcanized? What remedy, if any, can be 
used to prevent such deterioration? A.We think not; 
but in any event, a coat of varnish will act as a protec- 
tion. 


(3) G. asks: 1. Has there ever beena loco- 
motive constructed with only one cylinder? A. Wedo 
not know of any. 2. Could a loeomotive be worked 
with only one cylinder,and would there be anything 
objectionable in such construction? A. A locomotive 
can be worked with one cylinder, as is evident from the 
fact that it is done occasionally, in case of accident. 
The principal objection to a single cylinder engine is 
the difficulty of starting and reversing. 


(4) J. 8. McK. says: I live in longitude 
20° 3/ W. from Washington, and in latitude 30 N. 
What is the proper variation of the magnetic needle at 
this point? Is there a general rule by which I can find 
the variation of the needle at any point, knowing the 
latitude and longitude? On what degree of longitude 
is the variation 0? A. The variation must bé found by 
observation. It is not constant at any one place, so 








that the agonic lines, or lines of no variation, are con- 
tinually changing their position. . 


Amerie. 


J. C. W. says: In Pennsylvania and 
elsewhere,we uselarge quantities of soft coal for steam 
purposes, costing from $3.50 to $5 pertun. We can get 


slack or fine coal for about $250 pertun. We have 
tried several times to use slack, and as many times bave 
failed to make it work satisfactorily. We have come 
to the conclusion that we do not know how to con- 
struct our furnaces and manage our fires, and we would 
be pleased to have your views on the question. A. 
Such coal requires a strong draft, and grate bars with 
smallinterstices. Steam is sometimes admitted be- 
neath the ash pit. Thereare several patented devices 
for burning coal dust and slack that are well spoken of. 


(6) G. H. G. & 8. M. C. say: 1. We wish to 
conduct steam from boiler to engine, distance 3850 feet. 
What would be the loss per cent of fuel by the conden- 
sation of steam in traveling that distance, and what 
sized pipe would be required to supply a 80 horse power 
engine underthe above circumstances, provided the 
pipe be well packed? A. The loss would be inappreci- 
able if the pipe was well covered and trapped. Usea 
pipe Sinches in diameter. 2. What would be the cost 
of anairpump sufficiently large to furnish 30 horse 
power? A. Four thousand dollars. 3. Would addition- 
al distance require additional pumps? A. No, fora 
reasonable increase of distance. 4. Should a station- 
ary engine haveaslide valve set with lead or lap, and 
how much of either? Should it be set so that the in- 
stant it passes the center the port will open? A. The 
steam port should commence to open just before the 
end of stroke. There is no general rule for the best 
amount of lap. 5. With what would you braze the bell 
of a steam whistle made of thin sheet copper? A. It 
is not probable that you can repair it successfully. 


(7) W.S. H. says: I wish to make a model 
of a steamboat 248 feet long, 37 feet wide, 13 feet deep, 
and 72 feet wide over all. Woulda model, 5 feet 2 inch- 
es long, 9% inches wide, 334 inches deep, and 18 inches 
wide over all, be in the right proportion? A. The pro- 
portions are correct. 

(8) J. B. says: Please give me a formula 
for making best sewing machine oil. A. Sweet oil will 
probably answer this purpose better than any manufac- 
tured compound. 

Having Brazil] wax in powder, I wished to form it into 
tablets, and applied heat, but failed tc accomplis& the 
desired object. What will cause the particles to ad- 
here? A. We think that the proper degree of heat 
would accomplish the desired result. 


(9) C.M. A. says: I propose to ventilate 
my house by means of wooden tubes, starting from 
near the floor, passing inside partitions,and debouching 
atthe roof. The house is warmed bya furnace. Il am 
told by a builder that the draft in these tubes will be 
as likely to bedown as up,andjthat the only proper way 
is to have the tubes terminate in achimney. I can see 
that he may be correct so Jong as the temperature in- 
side the house and outside is equal, as in summer; but 
would not a very slight addition of heat to theairof a 
room cause a current to pass up the ventilator? A. 
Yes. You arecorrect; experience proves that your 
tubes will work very well. 


(10) E. asks: My driving pulley is 6 feet 
in diameter, and driven pulley is 9 inches in diameter. 
My belt is of india rubber, & ineh thick and 14 inches 
wide: it travels 2,043 feet per minute, and is 41 feet 
long. How much horse power am I using? A. You do 
not send enough data. The distance between the cen- 
ters of the pulleysand the tension of the belt should 
be given. Probably the most satisfactory mode of 
settling the question would be. to make a test, if the 
matter isof any importance. 


(11) E. H. asks: 1. What should be the 
strength of a nickel solution? Do the salts merely re- 
quire to be dissolved in water, or is cyanide required ? 
A. If the salt you speak of is (as is highly probable) 
the double sulphate of ammonia and nickel, 100 parts of 
water at 60° Fah. will dissolve5°8 parts of the salt. 2. 
How 1s the mottled or crystaline appearance given to 
galvanized iron, particularly that used for making ice 
water coolers? A. By the action of dilute nitric acid, 
8. What is the latest and best work on electro-metal- 
lurgy? A. Roseleur’s “ Galvanoplastic Manipulation.” 
4. Is there any way of coatingcast iron goods, such as 
door knobs, hollow and made of malleable fron, so as 
to prevent themfrom rusting? Plating with copper 
and nickel did not doin all caees,as the iron is porous, 
and electro-plating will not fill up all the small holes. 
A. Try Japan varnish. 

(12) B. H. asks: What is the metal used, 
and what isthe process of making galvanized sheet 
and otheriron? A. The iron, after being cleaned and 
washed with muriate of zinc, is dipped into a bath of 
zinc with a little mercury, or zincalone. A little potas- 
sium or sodium is sometimes added to the amalgam. 


(13) H. K. asks: If the normal tempera- 
ture of air is 65° Fah., and it is compressed to 501bs. 
preesure to the square inch, what will be its tempera- 
ture? A. Nearly 350°, if there be no loss of heat by ra_ 
diation or conduction. 

(14) R. T. asks: Will a thin steel spring, 
such as is employed on barness, lose its temper in the 
processof tinning? A. No. 

(15) O. K. asks: What will be the work- 
ing horse power of aboiler whose dimensions are 234 
feet diameter, 9 feet length, with 32 two inch tubes, 
and of an engine of 5 inches bore by 10 inches stroke, 
with 60 ibs. pressure per square inch? A. About 6or7 
horse power. 

(16) J. J. T. says: 1. I havea double chim- 
ney. each chimney of which 1s 4 by 20 inches, and 45 
feet high. Sometimes I use one of them for a ventila- 
tor, and the smoke will go up the chimney and down 
the other into my room;at other times the draft is 
downboth chimneys. What isthe difficulty? A. The 
arrangement is bad. The ventilating flue would be 
better onthe other side of theroom. 2. Where is the 
proper place to put registers for ventilating a room, at 
the top or bottom in the sidewall? A. At the bottom, 
with some exceptions. 8. Does one chimney or ventil- 
atorinterfere withthe other in the same room? A. 


Yes, more or less. 

(17) J. S.asks: Is the idea that powerful 
engines may be driven by compressed air in place of 
steam practical? A. The change would not be econo- 
mical. 

(18) A. V. asks: Has the low pressure 
pound of steam more volume and power than the higb 
pressure? A. If the pressure is only 20 lbs , it mustact 
upon 4 times 48 much area of piston as steam of 80 Ibs. 
pressure, to produce the same effect, ther things being 
equal. 

(19) C.M. Q. and others.—The most im- 
portant magneto-electric machines have been fully de- 
scribed, in many cases with appropriate illustrations, 





in these columns. , 
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(20) W. H. asks: When, in painting walls 
two or more coats dry spotted, is 1t caused by the un. 
equal troweling in plastering, leaving some parts more 
porous than others, thus producing an unequal absorp- 
tion of color? A. It is most probably caused by a 
greater amount of plaster having been incorporated 
with the lime in some places than in others. 2. What is 
the best preparation for coating the walls prior to 
painting, to obtain aneven gloss? A. Itis usual to re- 
peat the coats of paint until the pores are well fillea 
and an even gloss is obtained. Sometimes as many as 
five coats are necessary. The first and last appli- 
cation should be the paint. 3. In calctmintog walls that 
are very porous (or, a8 some call them, lime burnt) the 
color isso quickly taken up as to prevent its being put 
on evenly, and dries shaded or clouded. A glue size 
will notstop the suction. What will? <A. In ca)cimin. 
ing,the walls should be first thoroughly washed; when 
dry, a coat of glue sizing may be put on; if the latter is 
of the proper consistence, the calcimining will finish 
of an even tint. 


(21) J. F. asks: What is a simple way to 
line shafting? A. By runninga fne line through the 
boxes, so adjusting them, and then putting up the 
shafting. 

Are there any slide valve engines that can be re- 
versed? A. Yes, 

Ihave a spyglass with two glasses. The large glass is 
flat; would it not be better to grind it toa convex? A. 
Yes, if itisproperly done. We do not think, however 
that tke glass is flat. 

(22) J. D. W. says, in reference to A. Z.’s 
difficulty with his blower: My blower would not blow 
when it was finished. Your answer to A. Z. was “that 
he had probably made the fans so that they only kept 
the air in the ease in motion instead of forcing it out.” 
How should a biower be made 80 as to force out the air 
instead of simply giving it motion? A. itis a good 
plan to arrange the fans in the case so that theair is 
slightly compreseed after reception, and allowed to ex- 
pand on reaching the discharge openings. 


(23) S. asks: If it be true that a candle 
fired out of ashot gun will go through a board, what 
would bappen if the candle was still and the board sent 
against it with exactly the same force as is required to 
shoot the candle through the board? A. By parity of 
reasoning, the board should go through the candle, if 
the “ wicked’’ part of the candle were not strong, 
enough to resist it. 

Which way would a compass point if it were placed ex 
actly over the north pole? A. If freely suspended, it 
would, no doubt, point to the north pole. 


(24) F, 8. Jr. says: 1. How long is a Ger- 
man mile? A. German short mile, 6,859 yards; German 
long mile, 10,126 yards; German geographical mile,8,100 
yards ; German sea mile, 2,025 yards. 2. How longisa 
German foot? A. Prussian and Danish foot is 1 029722 
English feet; Austrian foot is 1°037128 English feet; 
German foot 0°971 English feet. 


(25) I. P. McD. asks: 1. Which has the 
more resistance to electricity,a relay or a sounder, and 
why? A. Commonly speaking, the relay, because of 
the greater number of convolutions of wire in its coils. 
In some main line sounders, the resistance is equal to 
that of the ordinary relay. 2. Will electricity separate 
in any degree, Or travel in two different directions? A. 
Yes. 3, Is not electricity attracted to some extent by 
the north pole, and will it not take a northerly direc- 
tion in preferenceto a southerly one? A. No. 4. Is 
water aconduetor or non-conductor? A. Water isa 
conductor of electricity, although a poorone. 5. Will 
it form a good ground wire when not connected direct- 
ly with the groundorearth? A.No. 6. Have the pores 
in any substance anything to do with its power of 
conducting electricity? A. Conductivity has been 
shown to vary with the density of metal conductors. 
7. Do you think telegraphing a good business to follow? 
A. Yes. 


(26) R. O. 8S. asks: How much nitrate of 
silver could I get by dissolving a silver doller in nitric 
acid? A. The nitrate of silver will weigh a little more 
than half as much again as the coin. 2. Would it be suffi- 
ciently pure for photographic purposes after being fused 
and re-crystallized? A. You would ‘probably have 
trouble. 3. In what sort of a vessel would the fusing 
haveto bedone? A. Fuse itin a silver dish. Your 
coin is probably made of analloy of gold. The inacrip- 
tion signifies John V, King of Petalg. (untransjatable 
abbreviation). ‘*In hoc signovinces " means “by this 
sign” (the cross) “ thou shalt conquer.” 


(27) N. A. W. says: My housekeeper went 
in the dark for some sugar, and came running back,say- 
Ang thata witch, a wizard, or the devil was in the sugar 
barrel. “‘ Iconsidered myself equal to all three, and 
boldly went for them. The frightened housekeeper 
told me to stir the sugar; [did so,and to my astonish- 
ment it produced a white light resembling the light 
from electricity. Will you givean explanation?” A. 
It is well known thst, when two pieces of sugar are 
rubbed together in the dark, a sort of electrical phos- 
phorescence may be observed, due probably to the fric- 
tion of the particles. Attention has been called to it 
in our columns. 


(28) G. C. W. asks: How do astronomers 
calculate the distances of the sun and stars? A. The 
sun's distance is calculated in various ways, as by ob- 
serving the time it takes for light to travel from the 
sun to the earth, by noting,from proper points on the 
earth’s surface, the time occupied in the transit of Ve- 
pnus,etc. The distance of the stars is estimated from 
parallax. 

1. What are meteors composed of? A.Principaily of 
iron, nickel, hydrogen, and certain minerals. 2. What 
gives them velocity? A. Theirorbital movement. 

1.Which has the strongest attraction,an electro-magnet 
with one halfinch core, containing fifty feet of copper 
wire weighing one half pound, or one of the same size 
containing one hundred feet of copper wire weighing 
one balf pound? A. Thelatter. 2. What weight will 
an electro-nagnet, containing 50 feet of copper wire, 
No. 22, with one half inch core, with one cellof Bun- 
sen’s battery, holdup? A. We can give you no general 
rule for determining magnetic energy in this manner. 

What is the origin and chemical analysis of the aero- 
lites? A. They are supposed to be of planetary origin. 
For analysis, see answeras to meteor, above. 

What isthe rule to find the convexity of a circle, such 
as the earth, reckoned froma level? A. See p. 122 
vol.30. 

What is the length of the steamship Great Eastern ? 
What is the size of her engine cylinders, and how many 

uns of coal didshe consume in 24 hours? A. Length 
692 feet; cylinders of paddle wheel engines 74 inches 
diameter by 14 feet stroke; cylinders of screw engines 
g4 inches dfameter by 4 teet stroke: coal consumed per 
diem in her yoysge to New York in 1860, 261% tuns. She 
jndicated(on this journey 7,352 horse power, by both sets 





of engines. 
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(35) W. O. says: My engine appeared to 
blow through when running light, or with little or no 
work on. The valves and piston work smoothly, and 
appear to be steam-tight. The question arises: What 
is the cause of this blowing through? The indicator 
diagrams exbibit an unusual amount of back pressure 
or compression ; and although I did not have an oppor- 
tunity of taking a diagram when running light, it is 
reasonable to suppose that the compression is the same 
a3 when in full work. The compression, which begins 
at half stroke, is equal to the initial pressure of steam 
at the end of stroke, the steam being cut eft sharply. 
The forward pressure gradually runs down until,during 
the latter half of stroke, there is a point where the 
pack pressure overbalances the forward pressure 
(namely, the pressure above the main valve, or between 
piston and cut-off valve), which forces the main valve 
up and allows the steam to escape during the latter 
half of stroke, the engine being carried over by the mo- 
mentum of the fly wheel. It is necessary to state that 
the steam is regulated bya variable cut-off governor, 
which relieves the main valve of undue pressure. Am 
Icorrect ? A. Your explanation seems plausible ac 
cording to the diagrams, but we do not get a very clear 
idea of the arrangement of the valves. If the valve 
lifts on account of too much cushion, change it. The 
first thing to determine, however,is whether or not the 
valves are tight; as itis only when this matter is settled 
that the engineer can properly begin to theorize about 
the indicator diagram. 


(36) R. M. says: Ihave been round Cape 
Horn and the Cape of Good Hope several times, ana I 
have been round the globe twice in‘a sailing ship, but 
itisslow travel. I propose to make my next voyage 
around the globein 24 hours. By going up in the air 
high enough to clear the current that follows the globe 
round, remaining there 12 hours, I will let the earth do 
the traveling; then I will descend, land the mails in 
China,take in the United States mail,ascend forjl2 heurs 
more, then come down and land the China mailin New 
York. I believe this can be done and will be done yet. 
A. We do not understand what you mean by the current 
of air that goes round with the earth, unless itis the 
atmosphere; in which case, we do not think that you 
will get out of it. 


(37) I. L. T. says: I read that, after a house 
was struck by lightning, atin cup bad a tendency to ad 
here to the kettle spout, and finally the spout would 
suspend the whole weight of the tin cup. Upon further 
investigation, it was found that any nail in the house 
would suspend a common darning needle. Can you ex- 
plainit? A. If the Statement is reliable, the fact that 
every particle of iron about the premises was found to 
be temporarily polarized is a fine illustration of the 
power of the induced currents liable to be generated 
on the instant of the passage of the discharge. 


(38) W. M. W. asks: How can I prepare 
heavy cotton cloth to prevent the evaporation of alco 
hol? I want to cover over open barrels,and would like 
some preparation that will be pliable. A, Melt paraffin 
with 5 percent of linseed oll,and ran into cakes for 
use. When needed, melt, and spread the mixture over 
the cloth with a brush. 


(39) F. W. D. says: I attempted to make 
the phosphorized oil light (described in a back number 
ofthe SCIENTIFIC AMERICAN )by placing a piece of phos- 
phorus of the size of a haze] nut in a four ounce phial, 
filling one third full of boiling bot olive oil]; but it 
and would not operate. Was the phial too large? What 
kind of phosphorus shouldi use? A. Use a larger pro- 
portion of phosphorus. The phosphorus should be 
that known asclear. The red variety will not answer 
the purpose. 


(40) H. C. W. says. In the ScrenrTiIFic 
AMERICAN of October 21 you state that a gallon of wa- 
ter will produce a gallon of steam if confined in the 
samespace, I think you have made a mistake,asIdo 
not think that it would produce steam at all, but would 
remain water. A. Have you any authority for your 
opinion? 2, Please give me a rule for finding the sizes 
of the pulley in the head of the lathe, to fita fly wheel, 
80 that the belt will be tight on eachof them? A.See 
p. 98, vol. 22, 


(41) P. H. asks: Is there any method of 
hardening steel so that it will drill a file or hardened 
steel? A. Heat the steel to cherry red and quench it 
in mercury. 


(42) R. R. asks: 1. What is the best way 
to mend an overshoe that is all rubber? Howcan I 
mend one that is rubber and cloth? How can I mend 
& leather shoe without sewing a patch on, using ce- 
ment prepared for the purpose? A. A solution of 
pure gum rubber in naphtha will answer these pur- 
poses. 2. Can the gum of an old overshoe be dissolved 
in any way to make it usefulas a cement? A. Owing 
to the large amount of sulphur in such rubber, we do 
hot think it would pay you to try the experiment. 

T once saw a fire lighter of the shapeand size of an 
egg, witha wire fastened in it, to be dippedin coal ol 
to kindle firee; can you tell me how to make it? A. 
Ordinary potter’s clay is mixed with sulphur or other 
inflammable substance, molded into the desired form‘ 
and thoroughly burned. It will then be found to be 
exceedingly porous, and will thenabsorb, by capillary 
attraction, a large quantity of oil. 

Is there any kind of preparation that will make any 
kind of goods waterproof without injurirgthe goode? 
How isit preparedand used? A.Ten pounds of alumand 
&similarquantity of acetate of lead are dissolved in 
sufficient warm water, and the mixture allowed to 
stand till the precipitate of sulphate of lead has settled 
down. The clear solution, acetate of alumina, is 
poured off,and mixed with water in which diesolved 
isinglass is stirred up. The articles to be made water- 
proof are steeped in th's mixture for twelve hours, af- 
terwhich they are dried and subjected to pressure. 
This process will render the cloth both waterproof and 
Moth proof. 

(43) J. V. R. asks: What is carbolate of 
lodine composed of ?- A. This is not a chemical com- 
pound, known as such to chemists. 


(44) J. H. M. says: 1. In looking over the 
back numbers of the SCIENTIFIC AMERICAN, I find a 
question by W. B. N. about the rack and pinion and ec 
centric set works for sawing lumber. There appears 
tome the greatest difference imaginable between the 
systems. In the first place, the rack and pinion block 
has a uniform motion throughout the whole of its 
movement; the first and last 1-82 of an inch is ‘made 
at precisely the same speed as any of the intermediate 
parts of an inch, provided there is a uniform speed of 
thelever. Therefore, in order to set correctly and not 
throw a small log too far away from the knee, you are 
compelled to stop the lever very gradually, and at an 
exact point. If not,your lumber will be too thick or 
too thin, which is not the case with the eccentric head 
blocks. While the lever is being moved ata uniform 
Speed, the motion imparted to the knee by thedouble 
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eccentrics is an accelerated and aretarded motion, up. 
tilt he knee actually stops while the leveris still in 
motion, so that it is not necessary that the lever should 
be moved to any fixed point in order to make even lum- 
ber. With the eccentric block you haye only to go 
through with a certain manipulation to get certain and 
accurate thicknesses. The manipulation need not be 
accurate, but the lever may vary two inches in one 
movement as compared with another. Another ad- 
vantage is that, while the lever is moving either back- 
wards or forwards, the knee always moves ahead. 
Therefore you Can set as quick as you can with the rack 
and pinion, foryou have only to go through with the 
same process. A. There are various devices for opera- 
ting the rack and pinion set works,also for operating 
the eccentric set works. By asudden or quick jerk on 
the lever, either device is liable te throw a light log too 
tar away from the knee unless it is fastened to it. There 
are several effective devices for accomplishing the lat- 
ter. The only lability, then, isto the extent of slack 
which may existinthe working parts. 2. In our mill, 
we have acog wheel and pinion to drive5 gangs and 2 
large circular saws. This gear is driven by two 18x40 
inch cylinders. The cog wheel is 10 feet diameter with 
7 arms, depth of rim 5inches, width of rim 16 inches, 
size of mortice for cogs 1% x12 inches, diameter ofhub 
for shaft 16 inches, length of hub 12inches. The cogs 
of sa‘d wheel are made of maple, well fitted and driven 
hardand fastened with dovetailed keys. The rimof 
this wheel hasbeen broken; and in order to mend it 
we took two wrought fron rings, 1 inches square, and 
put them on hot, to shrink the rim together. Would 
there be contraction enough to the shaft wheel to pre- 
vent our taking out the ‘shaft? A.A shrinking of the 
bands on the blank cog wheel would undoubtedly dt- 
minish the sizeof thecenter hole, proportionately to 
the extent of pressure and size of wheel, causing it to 
grip the shaft. 


(45) M. M. asks: In what months do the 
winds blow the strongest,and what are the prevalent 
directions? A. {in February and March. From 8. W., 
W.byS.,and N. W. 


(46) B.says: Some zinc castings are to be 
exposed to the weather; but as they are of an orna- 
mental character,I want to wash them with somechem- 
ical that will oxidize them to some extent and give 
them a bettercolor. I have tried ammonia, but find 
that the rain will run down on the castingsin a milky 
stream, giving them a etreaked appearance. Can you 
tell me what wi!! oxidize the castings with a color that 
will stand exposure, or, in other words,what will hasten 
natural oxidation? A. Your best plan would probably 
be to try a series of experiments on the subject, by 
using the various acids beginning with nitric, and ma- 
king them of various degrees of strength and different 
temperatures until the object in view is accomplished. 


(47) R. C. asks: Is there any instrument 
to test the sourness of vinegar, #0 as to tell when it is 
fit formarket? Is there any instrument to test the 
sweetness of cider, totellif it will turn into vinegar 
quickly ? A. The means employed require more appa 
ratus and care than could be employed by one who is 
not achemist, 


(48) C.F. O. says: I have some very nice 
books which have been handled by careless persons, 
How can I clean off the finger marks and dirty spots? 
A. We do not know of any other method than the use 
of rubber. 


(49) C. H. asks: What will clean hammered 
granite after it becomes dark or dingy? A. Try care- 
ful washing with a moderately strong acid. 


(50) W. D. asks: How can I color paraffin 
yellow, red, blue, black, etc.,so that it will retain the 
coloring when in a melted state? A. Except with 
black, we believe this has rot yet been accomplished. 
By continued experiment you might possibly discover 
the true method. 


(51) Z. C. B. asks: Is there a composition 
with which the insides of vinegar tanks, made ofspruce 
lumber, can be painted to make them tizht, which the 
vinegar will not affect? A. Pitch is used for this pur- 
pose. 


(52) C. H. M. asks: Why are the brilliant 
jewels, that so much resemble diamonds, called paste ? 
A. The ingredients (white sand, pearlash, niter, arsen- 
ic, manganese, etc.) are first made intoa paste with 
red leaa, which, after the mags bas been fused, imparts 
to the glass beautiful prismatic colors. 

Upon what does the magnetic tension of a helix de- 
pend, upon the number of turns of the wire, or upon 
the volume of electiicity flowing through it? Which 
would induce the more magnetism, a helix of small 
wire composed of 400 spirals with 8 cups to excite it, or 
a larger wire of 200 spirals and 6 equally strong cups to 
produce thecurrent? A. It depends upon the number 
of farads per second, and the compactness of the helix, 
for the inductive influence Is inversely as the square of 
the distance from the core. As to electricity and crys- 
talization see p.187, vol. 31. 


(58) G. H. H. asks: 1. Isthere any test be- 
sides experience by which we may know that aroem on 
the ground floor should not be used as a sleeping apart- 
ment, on account of dampness? A. The hygrometeris 
used for this purpose. 2, In ventilating a room, should 
the flue open near to the ceiling or nearto the floor, 
A. Near the floor in many instances, but no general 
rule can be given. 3%. Is the lightest air necessarily 
the impure air? A. No. 


(54) O. B. says: From philosophical works, 
I find that gold asa conductor of heat is set down at 
1.000, silver 978, tin 308, firebrick 11. Earthenware is 
eomposed of a substance that ranks it as a conductor 
with firebrick. From the above figures then, it ap- 
pears that silver is more than 88 times a better conduc 
tor than firebrick or earthenware; yet Professor Tyn- 
dall in his work on “ Heat as a Mode of Motion,” in 
speaking of the comparative radiation of a silver tea- 
pot and an earthenware one, both being filled with boll 
ing water, says: “ The silver produces but little effect, 
while the radiation from the earthenware is so copious 
as to drive the needle to 90°." Why is it, toe, that in 
practice tin is always preferred for hot air pipes to flues 
that are smoothly plastered? Of course, some advan- 
tage would be derived from the superior smoothness of 
the tin; the ascending air currents would not encoun- 
ter so much friction,but this advantage would not com- 
pensate for the difference in the conducting capacity of 
the two substances, tin being more than 27 times a bet- 
ter conductor than the plaster. Please explain. A. 
Good radiators are good absorbers of heat, that is, the 
surfaces which can easily communicate motion to the 
ether are equally capable of accepting it from the 
ether. On the contrary, @ bad radiator,such as a metal- 
lic surface, is a bad absorber, and therefore a good re- 
flector. Hence, the thinnest metallic film upon 4 sur- 
face powerfully protects ** fro the action of radiant 





heat, 





(55) L. O. asks: What is atest for lard oil? 
A. The operation of determiping the quality of the oil 
is one of considerable difficulty, and cannot be advan- 
tageously employed by one who is unacquainted with 
chemical operations. 


(56) M. A. asks: Why do the leaves of one 
tree turn yellow and fall, while the rest are etill bright 
andgreen? A. It is probably due to some accident 
that has befallen the tree, which has caused the prema- 
ture change in the color of its foliage. 


(57) W. A. C. asks: How canI make a good 
burnishing ink for the heels of boots and shoes? A. 
Take soft water 1 gallon, extract of logwood 1 oz.; boil 
them until the extract is dissolved, then remove from 
the fire and add copperas 2 ozs., bichromate of potassa 
and gum arabic, each \ oz.,all to be pulverized. This 
makes a cheap and good color for shoe or harness edge; 
but for cobbling and for new work, upon which you do 
not wishto use the hot kit, but finish with heel ball 
you will find that if, as you pour this outinto the bot- 
tle to use, you put a tablespoonful of lampblack to each 
pint of it,1t will make a blacker and nicerfinish. It 
makes a goodcolor for cheap work, but for fine work, 
nothing willsupersede the following: Alcohol! pint, 
extract of logwood and tincture of iron each 1 oz., 
nut galls, pulverized,1 oz., sweet ofl Koz mix. 
Will insects preserved in a solution of arsenic have 
any injurious effects if kept in a sleeping room? A, 
Wethink not. Arsenic is not a volatile poison. 

Where can I obtain a Nautical Almanac? A. Of any 
dealer in nauticalinetruments. 
Can youfurnish back numbers of your paper? A. 
Generally. Send us alist of what you require. 

How can I make a cheap telescope? A. Seep. 186, 
vol. 30. 


(58) M. K.asks: Do you recommend coal 
taras the best preservative for the bottom of red cy- 
press fence posts in the ground? A. Tar dipping is 
very good ; solutions of chloride of zinc and of corro 
sive sublimateare also extensively used for this pur- 
pose. Another good method is that of slightly char 
ring the ends of the posts, as charcoal is very un- 
changeable, resisting perfectly the aetion of both air 
andmoisture. Timber and grains of wheat and rye, 
converted into charcoal 1,800 years ago, at, Herculane- 
um, remain as entire asif they had been charred but 
yesterday. 


(59) G. says: I have a glass 55 inches long 
with 2% inch ovjective. It is a shipglass,witha power 
of only fifty times. You state thata glaes with that 
sized objective may be made to magnify a hundred and 
fifty if it isto be used for an astronomical glass,which 
I often want todo. Can I have a stronger eyepiece, 
that I can use for such purposes? A. Yes. 

What metal in common use would answer fora fau- 
cet for vinegar, and would not be affected py it? A. 
Block tin might be used, but faucets of wood are by 
far the best for this purpose. 

What is the best touse on a boat to prevent its wa- 
ter-soaking? A. Try coal tar. 


(60) S.J. L. says: I learn that Professor 
Bischoff, of Glasgow, filters water for drinking pur- 
poses through spopgyiron and powdered limestone, 
The iron ts procured in a powdery, spongy state by the 
reduction of an ore without fusion after the extraction 
of sulphur and copperby heat. Can you give me such 
information as will enable me todo this? A. Iron 
may be obtained in a finely divided state as the hydra- 
ted sesquioxide, by using nitric acid as the solvent and 
precipitating it with ammonia, decanting the superna- 
tant liquid, and washing the precipitate several] times 
with water. 


(61) W. H. F. asks: What is best for fill- 
such woods as walnut, butternut, oak, etc., previous 
to varnishing,and how is it applied? A. Boiled ln- 
seed of] and carbonate of lead is used for this pur- 
pose. 

Can toy balloons be made by blowing the rubberinto 
bupbies? A. No. 

Wood expands with water, buta cord which is of 
woody fiber shrinks. Howisthis? A. Wood doesnot 
expand longitudinally, buttransversely. This swelling, 
as in the case of the cord, causes it to twist very tight 
ly, which accounts for the longitudinal] contraction. 

How can I gild or bronze the inside of a cocoa-nut 
shell that I have made into a bowl? A. Firstapply 
twoor three coatings of boiled linseed oi] and carbo- 
pate of lead. When quite dry, lay on a thin coat of 
goldsize. Thisis prepared by grinding together some 
red oxide of lead with the thickest drying of! that ean 
be procured, mixed, previous to using,with a little oi] of 
turpentine, tillit is brought toa proper consistence. 
When the size has sufficiently dried, the gold leaf is ap 
plied upon the point ef a fine brush,and gently pressed 
down with a ball of soft cotton. The dextrous appli- 
cation of a camel’s batr brush sweeps ‘away the loose 
particles of the gold leaf without disturbing the rest. 


(62) I.G. C. asks: Iam making a hollow 
glass priem for liquids. Bisulpbide of carbon smells 
too badlytosuitme. ILaminformed that oll of cassia 
has a still higher dispersive power. Is thistrue? A. 
Yes. 2. Whatcement or varnish can I use, that is not 
permeable to or soluble in that liquid? A. Takea 
quantity of common shellac, dissolve in alcohol, expel 
the solvent by evaporation,and melt. Apply hot. 


(63) G. asks: 1. Does the nickel plating 
process without the use of a battery, devised by Pro- 
fessor Stolba, give as substantial a covering as the one 
witha battery? A. It gives a fine covering, which is 
quitedurable. 2. Does the Stolba process deposit any 
of the zinc used inthe solution? A. No. 

How are chloride of nickel and sulphate of nicke) 
made? A. Chloride of nickelis formed by dissolving 
the oxidein hydrochloric acid. Its solution on evapo- 
ration yields green hydrated crystals. Sulphate of 
nickel is obtained by dissolving metallic nickel, or its 
oxide or carbonate, in sulphuric acid. It crystalizesin 
green, rhombic prisms,which require 3 parts of cold wa- 
ter forsolution. 


(64) J. P. asks: How can iron stains be 
eradicated without damage to thefabric? A. Wetthe 
spot with lemon juice, sprinkle with salt, and lay in 
theeun to dry. Repeat the application until the stains 
are removed. 


(65) J. T. V. asks: Can youinform meof a 
procees for making sensitive paper? A. See p. 314, 
vol. 3. 

What chemical is used for‘preparing the automatic 
telegraph receiving paper? A. If a current be made 
to pass through paper soaked in jodide of potassium, 
iodine will be separated at the positive wire, and a 
brown stain will be produced. It is more convenient 
to employ a mixture of equal parts of saturated solu- 
tions of ferrocyanide of potassium and nitrate of am 
monis, diluted with an equal volume of water, one 
part of each solution to two partsof water. Any kind 





of fine, white, unglazed paper will answer the purpose- 
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(66) Q. asks: How is the crystalized or 
frosted appearance on galvanized sheet and cast fron 
produced? A. Immerse for a short time in dilute nt 
tric acid. 


(67) E. E. P. asks: What is the best sizing 
to apply to outside brickwork before painting? A.Tiy 
boiled linseed oil and carbonate of lead. 


(68) J. D. asks: Is there any liquid sub- 
stance as subject to capiilary attraction es water,aod 
not so easily evaporated? A. We know of no such lt- 
quid, 

What would be the result if an trresistible came in 
contact with an immovable? A. The supposition is ab- 
surd,for therecan be neither except as mere meta- 
physical conceptions. 


(69) M. B. asks: 1. Where should a tree 
one hundred feet bigh break, iu order that the part bro- 
ken off may reach from the top of the stump to a polnt 
on the ground fifty feet from the root of the tree? A. 
At 87 feet Ginches from the ground. 2. Will you please 
give me a rule by which a!) such examples can be work- 
ed? A. See Euclid, Book I, Prop.47. “ The square of 
the hypothenuse of a right-angled triangle is equal to 
the squares of the sides which contain the right angle.”’ 


(70) A. G. Jr. writes to correct statements 
made in our answer to A. F. O ,on p. 135, current vol 
ume, in regard to the Leclanché battery, which were 
founded on mieconceptions of its real action. In the 
Leclanché, the conditions of ordinary batteries are not 
changed. In this, as in all other forms of battcry 
where it is ueed, zinc is the electro-positive element,or 
one actedupon. The electro-motive force of a Grove 
being 100,this is 75,and Danielle’ 50; or 8 cells of this 
battery are equal to 4 of the Danielle. It cannot be 
driven to do more than alimited amount of work (run - 
ning down in a very shorttime if kept on closed eir- 
cuit), and therefore continues its usefulness fora very 
long time. 

(71) H. C. W. says, in reply to W. F.8., 
who asked as to the action of olls on rubber: Some 
time ago I put some kerosene oi) ina bottle, closed it. 
with arubberstopper, and laid it down on ite side, so 
that the of] came In contact with the rubber. Ina day 
or two, I found the oil had swelled the rubber to about 
twice its original size,and forced it out of the bottle, 
spilling the oil. On drying the stopper, it took ite or- 
igina] size and shape. 

(72) H. P.says,on producing musical tones 
from thin goblets: Lbear that itis now very difficult to 
find glasses which will produce a clear musical tone. 
Fine glass of old manufacture is lead g)ase, and has a 
beautifully brilliant appesrence;and when struck, it 
gives a very clearnote. If the edge is thin, it is very 
easily thrown into musical vibration, But very little 
of this glass is now made; a year ago there were but 
two manufacturers of it inthis country, and one of 
those gave it up during the past year. The manufac- 
ture of lime glass has been so very much improved 
within a few years that it is taking the place of the 
more expensive lead glass, and it is sometimes dificult, 
even foran expert, to tell by the eye which te which 
but when the glasses are struck, there is longer any 
doubt. The lead glass gives a pure clear tone, in com- 
parison with which the sound from the lime glass is 
weak and harsh ; and no amount of rubbing will bring 
anote from the edge of the lime glass, 

(78) J. H. G. says, in reply to H. H. M., who 
asks: * What will harden coa) tar so that the heat of 
the sun will not cause it to run or melt ?” I have an old 
fashioned steep shingle roof that [ had covered with 
English roofing felt ; then I had coal tar applied (about 
five feet square ata time) and then | eprinkled clean 
coarse bar sand on the tar. So far it has made a good, 
cheap roofing, which does not run. The roof is quite ~ 
a steep one, and the tar was applied last August, 

(74) J. K. says, in answer to C. M. C.’s ques- 
tion as to thumping in an engine: I think the center of 
piston and the center of crank pin are not ina straight 
line, and that the crosshead ie too loose. 

MINERALS, ETC.—Specimens have been re- 
ceived from the following correspondents.and 
examined with the resalts stated: 

G. F. F.—It is an impure quartzose rock,colored by 
seequioxide of iron.—A mincral sample withcutneme 
or address contained galena.—E.—It is a quartzose peb- 
ble, with a seam coated with oxide of iron.—1.B P. L. 
—Both specimens are chiefly microscopic crystals of 
magnetite, together with crystalized fragments of zir 
con and quartz. 





P. B. asks: How can | get rid of rats,other- 
wise than by poison or trape?—M. A.H. & B. ask:1 
Will an18 inch burrstone mi!) grind corn into good 
meal? The millisan under runner, huog stiff on the 
spindle, with a dress quite deep at the eye but skallow 
at the skirt ; epeed from 400 to 600 revolutions per min- 
ute. Some old millers say that sucb emai! st»nes bave 
to be set so close that the mea! will heat, and the speed 
is so high that the grain will be thrown out before the 
grinding has been completed. They also declare that 
such a mill will take more power than an upper runner 
of 48inches diameter. Isthiseo? 2. We have8 horse 
water power; how much corn ought this to grind per 
hour ?—B. G. B. asks: Of what material isthe reed of 
the euphonic whistle, sometimes called the prairie 
whistle, made?—W. W. B. asks: What is the mode of 
operation for isochronizing the hair or balance spring 
of a watch ?—A. F. W. asks: How shall 1 make a good 
article of candy, of various flavore?—T. 8. M. & Co, 
ask: How is manganese converted into manganite ?— 
J. McD. asks: What is the best method of drying corn 
and corn mea! on a small scale,so that the meal may be 
shipped without danger of beating? Is it betterto 
dry the cern or to dry the meal?—W. H.R. asks: How 
can Imake martatic salts of nickel ? 


COMMUNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC AMERICAN 
acknowledges, with much pleasure, the re 
eipt of original papers and contributions 
apon the following subjects : 

Ona Sliding Face Plate. By E. B. W. 

OnaS8iphonRam. By B.F. 

On the Sun and the Earth. By W. L. 








On Copper in Mineral Springs. By J.N.P 
On Scientific Truths. By A. M. 
On the Squares of Numbers. By E.B.W 


By ©. McC. 

Also enquiries and answers from the follow 
ing: 
K. L.—I. D.1, 8.—C. W. C.—C. 8, B.—G, W. B.—E.L. 
—J.8.J.—H.1.M.—J, K. P. W—C, E. 8.—-L. 8. B— 


On Lacing Belts, 





J.C. K. 


































































































































































































HINTS TO CORRESPONDENTS. 


Correspondents whose inquiries fail to ap- 
pear should repeat them. If not then pub- 
lished, they maay conclude that, for good rea- 
sons, the Editor declines them. The address 
of the writer should always be given. 

Enquiries relating to patents, or to the pa 
tentability of inventions, assignments, etc. 
will not be published here. All such ques- 
tions, when initials only are given, are thrown 
into the waste basket, as it would fill half of 
our paper to print them all; but we generally 
take pleasure in answering briefly by mail 
if the writer’s address is given. 

Hundreds of enquiries analogous to the 
following are sent: “Where can a machine 
for making matches be obtained? Who sells 
a basket sifter? Who mates combined but- 
ter printers and scales? Whoseare the best 
books on mechanical drawing? Who sells 
dies for cutting envelopes? Who makes 8 
machine for dressing millstones? Where 
can lathes for turning butter ladles be 
bought ? Who sells battery carbons ? Where 
can a paper bag machine be bought? Whose 
is the best hammer hay press? Where can 
a computing machine be obtained? Who 
sellsegg testers? Who makes pocket alarm 
watches? Where can information about the 
uses and selling prices of mica be found ? 
Who sells flint glass for lenses? Whose is 
the best steam plow? What is the price of 
a terrestrial globe, 2 feetin diameter? How 
can the sugar-refining business be learned? 
Who sells corn mill apparatus, to do the best 
work with the least power?’ All such 
personal enquiries are printed, as will be ob- 
served,in the column of “ Business and Per- 
sonal,” which is specially set apart for that pur- 
pose, subject to the charge mentioned at the 
head of that column. Almost any desired 
information can in this way be expeditiously 





obtained. 
{OFFICIAL | 
Index of Inventions 
FOR WHICH 


Letters Patent of the United States 
WERE GRANTED IN THE WEEK ENDING 


October 27, 1874, 


AND BACH BEARING THAT DATS. 
[Those marked (r) are reissued patents. ] 


cossceeees 156,359 
veveceeees 156,304 





Aerial vessel, F. Lcbianc...... ecvcce 
Auger, earth, I. C. Van Deman...... 



















Axle skein, W.D. Rinebart...... eccccecce sosececces 156,380 
Air brakes, tripping, G. Westinghouse, Jr........ 156,323 
Bale tie, H. B. Jomes........ceceeseeeees cocescovocsse 156,292 
Bale tie, R. Terrell ..... ee 

Battentog, J. Loppacker...... ccccccccecccccccosoccs BORED 
Bed, adjustable, A. F. Supplee........ssseeeesseees 156.818 
Bed lounge, F. Braun..........0.000++ ercccccee 156.273 
Bed lounge, J. Hoey........ seccccoecodecsoescoocoss - 156,252 
Bed bottom spring, Branson ef ai...... - 156,272 
Bee hive, J. R. & T. J. Moseley......cssecceeccceees 156,008 
Beer kettle vottem, R. Dreher.........sssesesceeees 156,211 
Belt sticking compound, E. Griffith............0+++ 156,285 
Berch hoo«, carpenter’s, E. Odell........++ss0+++- 156 232 
Bird cage, C. L. Osborn.........ceeeeeeee ee + 156,372 
Bird cages, seed cup for, A. B. Hendryx........... 156,348 
Bitumen, molding, Gibbons & Skinner.... 

Boat, torpedo, C. J. Von Cort............ 

Bolt, O. C. BQGYEF. ..cceccccccccccctevccoscvese $eseee 156,238 
Boot puc, moccasin, Kelleher & Randlett (EB) .cvee 6,098 
Boring machine, H. Kaibach...... eresevee 156 226 
Bottle stopoer, &. Harris....... ove coscececes 156,219 
Bottle stopper, J. B. Miller....... eccee + 156,202 
Bowling pins, setting, J. 8. Conlin.........++++++ 156,334 


Broom handle socket, Anderson & Houghton.... 156,324 


Brushes, making,I.S8 & J. W. Hyatt.............- 156.355 
Buckle, belt, J. Spruce.......cccccece-sseeees exceees 156,384 
Bureac and wardrobe, dressing, A. FE. Barnes..... 156,201 
Calendar, T. J. THOTD ......--secsecsesevese evccecee «+ 156,391 
Cans, faucet for oi], E. A. Jackson... cocccces 156,290 







Car axle die, E. Kerr .......... sseeeeeee «+ 156,295 
Car brake, railway, J. W. Glover...... «» 156.284 
Car coupling, G. H. Ames...... evccceee eoese 156,326 
Car coupling, R. Hopkins.......... eave ccoccce GI 
Car seat, reciining, H. A. WO0d ......0.-sceseeees - 156,297 
Car wheels, casting, W. A. Miles. ..156,255, 156,256, 156,257 
Carriage, chiid’s,C, F. Lauer..... wosenseay coccccccee WGA 
Celluloids, making, J. W. & I, 8. Hyatt...... eoees 156 353 


Chandeliers, ball joint for,J. V. Mathivet.. 
Cheese vats, etc., heater for,G. Harris 
Charn, W. E. Viekson 








Cigar case, C. L. W. Baker......... 
Cigsr mold, R. W. Gray..... 
Cloth measuring, 1. M. Weat.. 







Clothes dryer, &. Tollner...... 

Clothes Ine fastener, J. Hill....... 

Coal, bandling, C. H. Bass ..........++. easccces eves 156,827 
Cont and carriage robe, B. Levy..........+- coccccee 19690 
Collodion, solidified, 1.8. & J. W. Hyatt......... 156 S52 
Core box, J. Kirkpatrick.......... cevescecccccescccs 106200 
Corset, C. P. Clark....... cocccccocoses cece covcee 156,276 
Corset, H. A. Lyman (f).......... oceeed soveee 6,108 
Cultivator, A. J.Goodrieh..... coccee cece covees 156,216 
Digger, potato, D. Fulkerson......... eee soveee 156,249 
Doli’s clothes’ pattern, C. L. Slade..... veces 156,882 
Door check,G W. Roberts............+. veces 156,287 
Dose indicator, etc., 1. W. lves. covees 156,225 
Drawing apparatus, C. Diehl! soceseee 156,209 








Dredging apparatas, W. T. Stackpole. ceveesecsees 156,200 
Elevator, H H. Blake...........c-cccees sevens 156329 
Eogine balance valve, steam, J. ‘Goodman soeees 156.80 
Bogine. direct action, W. Hl, Harrison,............ 156.346 
Engiue ol) cup, steam, BE. J. Jones...........0s0000+ 156,201 








Engine slide valve, steam, H. Bolthoff........0..+. 156,270 
soe 156,571 
seceeess 156,688 


Eagines, relief valve for steam fire, G. J. Urr. 
Fence post, D, K. Mable......s00seccseseeee 





Scientific 
Fire extinguisher, H. S. Parmelee.........++0++++- 156,374 
Fork, horse hay, J. F. Troxel........cceseseseeeee 156,241 
Forms, turning giobular, A. J. Kane............-- 156,293 


Frame for children, tafety, J. Perkins... eeee 156.307 
Furnace, metallurgical, N. W. Wheeler... ove 156,244 






Furnace, hot air, W. H. Lotz...........+0++ ++» 156,362 
Furnace, steam-generating, G. W. Cummings... «+ 156,208 
Furnace, regenerator, A. Popsard (r)...... eccccens, GE 
Game apparatus, W. A. Elderkin....... eccces 156,212 
Gas purifying, Hulett & Chandler..... coves 156,85! 
Gas, regulating cock for, E. F. Brook evecee 156,380 
Grain binder, J. McNeal.............++ sesceee 156,301 
Grain drill cleaner, J. H. Bean........ sovseeee 156,202 
Hame fastener, S. Miller............ cocecccsccccccces MOREE 
Hammer, power, J.C. Butterfleld..........++0+0.- 156,276 


Harvester, J. Hall....... ceccccccccccccccs 10654 


Harvester binder attachment, ‘C. M. Suter. eesceees 156,890 
156,332 
156,258 

6,108 


Heater, soldering iron, Burwell et @2........0+0+++ 
Heater, evaporating, A. M. Rodgers......... evecce 
Heel-grinding machine, Thompson & French (r).. 
Hinge, gate, Shepard & Adams.... 
Hinge, lock, A. J. Alston........ 
Hinge, lock, C. B. Clark.. 
Horse collar stay, W. H. Penfield.. 
Horse hoof re h H. Guest. 
Hydrant, J. A. Stacy.. 
Ink or fluid, writing, I. ™. Reams.. 
Iron and steel, making, A. T. Hay...... 
Ivory, fictitious, J. W. & I. 8. Hyatt..... 














Kilo, R. F. Marshall........ ecccccccecoccce 156,364 
Knitting machine, H, Pease............ eve eveee 156 376 
Knitting burrs, olling, J.:Maxwell (r)... 6,106 
Latch, gate, E. Halsey............ evccccsece 156,845 
Letter box, J. H. Williams... 156,246 
Lock, A. Hermann........... . : 

Loom shuttle, J. Dernen bees epneeeedocens 156,837 
Loum shuttle guide, ee & Gerald... evevee 156,347 










Milking stool, N. £. Hinds eoceee cccccccccccccccccce B0G,008 
Mills, toll taker for grist, J. F. Stratton........... 156,817 
Mining machine, coal, R. Fletcher............+++++ 156,889 
Negative softener, W. W. Whiddit.........sssee00 156,265 
Nozzle, J. H. McConnell.............+0+ soceeeeee 156,300 
Nut locks, D. R. Pratt.........ceceeeseeeee++156,284, 156,285 
Offal, apparatus for treating, T. Webber...... coves 156,321 
Ores, reducing, N. W. Wheeler....... coveces 156,243 
Overalls, A. Rosenberg..........00.++ ooeeeee 156,381 
Paper Dox, 8. M. Clark....cccsccccccccccccccccoccccs 156,808 
Paper-cutting machine, T. 8. Greenman........... 156,217 


Paper-cutting machine, D. Heston..........006++.. 156,286 
Paper pulp stock grinder, F. A. Cushman......... 156,335 
Photographic paper, T. Domey..........ssesceeesess 155,210 
Piano action, upright, C. Petitclerc.. socceeeee 156,308 
Pianoforte attachment, A. Steinway ecccccess 156,388 
Pile cutter, G. H. Cavanagh...........sccccseeeseeee 156,204 
Pills, etc., machine, T. J. tinea cocccccccccsccse 156,398 
Planter, corn, J. A. McClure., eo 156 ,367 




















Piow, Buckley & Harms.,.......... ccoccccccccs 10S 08! 
Piow, P. H. Decke?.....ccccce Covcccccoscccccccce eee 156,283 
Plow, H. B. Whittemore......... evsseseecess - 156,396 
Plow,corn, A. F. Batcheller ......... +» 156,268 
Plow shade attachment, J. G. Darby... 156,282 
Pecket book, D. N.B. Coffin, Jr....... esse 156,206 
Press, cotton, G. W. Stewart........... 156,387 

ooo 156,375 


Propeller, screw, N. A. Patterson........ 


Pump, M. 8. Clark...... 156,279 
Punch, Morgan & Reid.. 156,231 
Purifier, flour and middiings, C. ¥. Keller. eeee 156,294 
Purifier, middlings, J. B. Martin.............+00+. 156,299 
Railroad time sigaa), J. Hughes.......... eoee 156,289 
Rake, horse hay, 8S. H. Bushnell ............000++. 156,275 
Refrigerator, J. J. Bate........ccccecees eveeee 156,269 
Roof, fireproof, J.D. Plerce..........scsecceceeess 156,909 





Rope socket, F. Bowen........ 
Rowing exercise apparatus, L. D. Tice... coccccccecce 156,902 
Sash fastener, T. L. SHAW.........ceceeeess eves 156,814 
Saw handle, W. Millspeugh.............. esvcceeseee 156,369 
Scales for weighting coins, W. Schmolz,.......... 156,259 
Sewing machines, etc., driving, W. B. Snow..... 156,383 
Sewing implement, combined, F. L. Waterman 155,264 
Sewing machine cutter, T. L. Barber..........++++ 156,267 
GG, BH. BD. FOG Recccccccecosccocesosce eocoee 156,214 
Shoe, club foot, W. Autenrieth......... eeeeee 156,200 
Shoe lace, metallic spring, 8. Haight....... ...... 156,218 
Shoe pac, moccasin. Kelleher & Randlett (r)..... 6,099 
Sinks, etc., cleaning, R. A. McCauley............. 156,366 
Smoke stacks, cone for,8. Hughes..... oes 156,288 
Soldering machine, Hine & Bentley..... seseee 156,223 
Soldering machine, D.Guptail.......... eoveee 156,343 
Spindle step, Chatterton & Mayor..... ssecee 156,205 
Spinning wheel, M. McLeod............ «+ 156,230 
Spirits, rectifying, C. B. Jarvis ................ eeee 156,253 
Sportsmen, decoy bird for, Strater & Sonter..... 156,239 
Stereoscope, A. Quirolo. cvcccccccnccocce 156,802 
Still, of], Alexander & Eberhard.............6005 + 156,265 
Still, oll, McGowan & Van Syckel ..... sevceceeess 156 229 
Stone-dreesing machine, T. J. Gifford. ° 


eovees 156,271 













Stove, cooking, G. W. Swett (r)........ 
Stove, cooking, N. 8. Vedder (r).. 
Stove cover, J. V. Vrooman (r)... 
Table, L. Postawka...... 
Table, game, W. C. Stiles... 
Table, book-supporting, Patterson & Swenson.. 156,304 
Tack, stair carpet, M. Krickl............sscsecce.- 156 358 
Telegraph cable, G. Zannl..........0..+++ 
Tellurian, G. P. Tindall.... 
Thermostat, electrical, W. B. Watkins.. . 
Thill holder, F.C. Burchell....... cocccccccococccs 
Thistle extractor, Blimer & Eckel............6..- 156,208 
Tile, etc., porous, 8. E. Loring.........0. 
Tobacco, suspending, 8. R. Mathewson. 
Tobacco, treating, M.R. Peareall........ 
Toilet case, chamber, E. Ewing ........+0+. 
Toy pistol match, W. 8. Beecher........... 
Transplanter, G. E, COppen.......scececessessreres 156,280 
Tube expander, O. Pagan........ccccccessessececees 156,373 
Turning globular forms, A. J. Kane..........0.. + 156,298 
Type, line curver for. T. H. Winchester.......... 156,247 
Umbrella, cane, A. Hill........csscecesesevecseeeess 156,221 
Valve, discharge brake, G. Westinghouse, Jr.... 156,322 
Valve, eafety, E, H. Ripley.....cccccccsscccsesceces 156,312 
Vault, safe, etc., A. L. Stimacn........... +» 156,261 
Vehicle wheel, G. Cornwall........ccecssovesseesee 156,281 
Vessels, fender for, D. R. Pratt......... 156,233 
Vise jaw, movable, B. F. Stephens.............00+ 156,386 
Wagon seat, 8. G. Peabody.. e 

Washing machine, J. A. Eno... 
Watch key, F. Jacot.... eovcevcccccocccoscccs 
Watch regulator cap, W. H.B. Schmied.......... 156,318 
Watch balance cock die, Manchester & Bolen... 156,227 
Watchmaker’s wheel stretcher, R. Cowles....... 156,207 
Water wheel, R. Hunt.... eves 156,204 
Wheel for harvesters, etc.,8. 8. Stultz.. eoee 156,240 
Windiass, W. H. Harfield (r)..........0006 +» 6,105 
Windmill, Sholes & Kelly.............. eves 156,816 
Windmill, E. and D.C. Stover (r).......cccecee0e 6,101 
Window blind, etc., A. A. Jaqua.......ccceeceees- 156,400 
Wooden hanoles,msking, T. Piper..... sveeee 156,878 
Wrench, B. G. Martin.......ssccrccosceee sone 156,365 
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American. 


APPLICATIONS FOR EXTENSION. 

Applications have Deen duly filed and are now pending 
‘or theextension of the following Letters Patent. Hear- 
ings upon the respective applications are appointed for 
the days hereinafter mentioned: 
$1,220.—FineGeR GuaRD.—M.L.Ballard. Jan. 13. 
$1,252.—Inow BaLE T1z.—J.J.McComb. Jan. 18. 
$1,284.—Fivnerr GuaRD.—M. L. Ballard. Jan. 13. 
$1,315.—GRINDING CaRD TEETH.—C. Hardy. Jan. 20. 
31,578.—Parer FoLpEr.—W. H. Milliken et ai. Feb. 10. 


EXTENSIONS GRANTED. 


$0,586.—F INISHING Gas FiTTINGs.—J. W. Lyon. 


DISCLAIMER. 
$0,536, FINISHING Gas FiTTINes.—J. W. Lyon. 


DESIGNS PATENTED. 
7,806.—ENVELOPE Rack .—M. Bennett Jr., Hartford, Ct. 
7 807.—Vasze.—J. R. King, St. Paul, Minn. 
7,808.—SPoon HANDLE.—C, Osborne,N. Attleboro’,Mass. 
7,809 and 7,810.—OILCLoTH.—C.T.Meyer et ai.,Bergen,N.J. 
7,811.—OILcLoTH.—J. Meyer. Lansingburgh, N. Y. 
7,812.—S1DEBOARDS.—L. E. Steinman, Cincinnati, 0. 
7,818.—BoTTLe.—J.H. Williams, Broadalbin, N. Y. 


TRADE MARKS REGISTERED. 
2,037.—BInDER.—J. R. Barrett & Co., Chieago, Ill. 
2,038.—C1@aRrs, ETC.—Batchelor Bros.,Pulladelphia, Pa. 
2,039.—MEpDICINE,—E. Edmundson, Jr., Pittsburgh, Pa. 
2,040.—NaILs, ETO.— Wallace & Sons, New York city. 
2.041 and 2,012.—Tar CoxpIaLs.—H.R. Wishart,Phila.,Pa. 
2,048.—CarBon BLack.—The C.B. Co., New York city. 
2,044.—PUBLIcaTIoNs.—J. Gruber, Hagerstown, Md. 
2,045.—MzEpICcINES.—J. C. Street & Co., New York city. 


SCHEDULE OF PATENT FEES. 
OD GBCH CAVEAL.....ccccscccesecererees 
On each Trade Mark.......sccccsssscccccssecceseseess BOO 
On filing each application fora Patent (17 years). 815 
On issuing each original Patent.........scescseeeee+- B20 












On &pplication for Reissue.......c.ccccccssees 
On application for Extension of Patent..... 
Ongranting the Extension.......cccccsssssess 
On filing & Disclaimer.......c.ccescceseeeces 
Onan application for Design (8 YORTS)...-eo+++.-810 
Onapplication for Design (7 years).....ccecseeseeee BLS 
On application for Design (14 years)...........+++++.830 


CANADIAN PATENTS. 
List OF PATENTS GRANTED IN CANADA, 
OcTOBER 29 to NOVEMBER 7, 1874. 


3,999.—N. Stephens,Brooklyn, Kings county, N. Y.,U.S. 
Improvement in cement lined pipes,calied “Stephens’ 
Improved Cement Lined Pipe.” Oct. 29, 1874. 
4000.—M. S. Schario, Village of Sunderland, Ontario 
county, Ont. Improvement in spring bed bottoms, 
called “Schario’s Improved Spring Bed Bottom.” 
Oct, 29, 1974. 

4,001.—I. Fréchette and Louts Coté, St. Hyacinthe City, 
P.Q. Une machine 4 faire les cambrures de bottes 
et souliers, called “Le Tailleur de Camprures de Fré- 
chette.” (Boot and Shoe Crimping Machine.” Oc- 
29, 1874. 

4,002.—J. O. Brown, Forestville, Chatauqua county, 
N.Y., U.S8., assignee of O. M. Sweet, same place Im- 
provement in step ladders, called “Brown & Sweet's 
Improved Step Ladder.” Noy. 2, 1874. 

4,003.—M. J. Althouse, Wanpun, Fond du Lac county. 
Wis., U. S., aseignee of G. Raymond, same place. Im- 
provements on wind wheels, called “Althouse & Ray- 
mond’s Wind Wheel.” Nov. 2, 1874. 

4,004.—D. Morse, Chicago, Cook Scounty, Ill.,U. 8. Im, 
provements in churn dashers, ealled “Moore’s Im. 
proved Churn Dasber.” Nov. 2, 1874. 

4,005.—J. Head, Andover, Alleghany county,N. Y., U.8. 
Improvements on a machine for scouring leather, 
called “J. Head’s Leather-Scouring Machine.” Noy. 
2, 1874. 

4,0°6.—A. F. Cooper, Cambridge, Middlesex county 
Mass.,U.S. Improvement on medicated pads or pelts 
forthe cure of rheumatiem and other kindred com- 
plaints, called “Dr. Cooper’s Medicated Pad or Belt.” 
Nov. 2, 1874. 

4,007.—N. H. Dolsen, Chatham, Kent county, Ont. Im- 
provements on car couplings, called “Dolsen’s Auto- 
matic Car Coupling.’’ Nov. 2, 1874. 

4008,—O. P. Flynt, Boston, Suffolk county, Mass., U. 8. 
Improvements on ladies’ garments, called “Flynt’s 
Dust and Weather Protector.” Novy. 2, 1874. 

4,009.—L. D. Adams, Buffalo, Erie county, N. Y., U. 8. 
Improvements in car couplings, called “Adams’ Car 
Coupling ” Nov. 2, 1874. 

4,010.—H. Servis, Rochester, Monroe county, N. Y.,U.S8. 
assignee of C. M. Coolidge, same place. Improve- 
ments on a process for producing caricature photo- 
graphs, calied “Coolidge’s Process for Producing Car- 
icature Photographic Pictures.” Nov. 2, 1874. 
4,011.—A. Goth and C. A. Wolle,Bethlehem, Northamp- 
ton county, Pa., U.S. Improvement on machines for 
coating paper with ofl colors, called“Goth & Wolle’s 
Machine for Coating Paper with Oil Colors.” Oct. 7, 
1874. 

4,012.—J. Authors and W. F. Munro, Toronto, Canada. 
, Useful form for the head or the slot in the head of 
screw nails, called “Author’s Improved Screw.” Nov. 
7, 1874. 

4,018.—A. D. Cable, Montreal, Can.,and 0. B. Howard, 
Portland, Cumberland county, Me.,U. 8. Improve- 
ment on racks and safes, called “Cable & Howard's 
Rack and Safe.” Nov. 7, 1874. 

4,014.—F..8. Barnjum, Montreal, P.Q. Improvements on 
pantaloon stretchers, called “Barnjum’s Patent Pan- 
taloon Stretcher.” Nov. 7, 1874. 

4,015.—C. A. Hussey, New York city,U. 8. Improve- 
ments on railroad axle boxes, called “Hussey’s Rail- 
road Axle Box.” Nov. 7, 1874. 

4,016.—G. Woods, Cambridgeport, Middlesex county, 
Mass.,U. 8, Improvements in processes for drying 
lumber, called “Wood's Process for Drying Lumber, 
etc.” Nov. 7,1874. 

4,017.—K. McKenzie, Hamilton City, U.S. Improve- 
ments on cooking stoves, called *McKenzie’s Revoly- 
ing Oven Cook Stove.” Nov. 7, 1874. 

4,018.—L. B. Stilson, Minneapolis, Hennepin county, 
Minn., U. 8. Improvements on safety car shoes, 
called “Stilson’s Safety Car Shoe.” Novy. 7, 1875. 
4019.—K. McKenzie, Hamilton city, Ont. Improve- 
ments on sheet pattern cutting blocks, called 
“McKenzie’s Sheet Pattern Cutter.” Nov. %, 1874. 
4,02.—C. Rommel, Elizabeth, Union county, N. J.,U.S. 
Improvements oo polychromatic printing machines, 
called “Rommel’s Universal Polychromatic Printing 
Machine.” Nov. 7, 1874. 

4,021.—d. Ney, Jr., Ellice Township, Perth county, Ont., 













Wrench, W. BR. MOOre.....ccscssccsssveseesscccegers 156,870 





and A. Eby, Dowine Township, Perth county, Ont. 
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Machine for the catching and collecting of the Colo- 
rado potato bug, called “The Colorado Bug Catcher.” 
Nov. 7, 1874. 

4,022.—T. E. Roberts, Ionia, Ionia* county, Mich., U. 8. 
Improvement on spark arresters and consumers,called 
“Roberts’ Spark Arrester.” Nov. 7, 1874. 

4,023.—J. Tomlinson, Goderich, Huron county, Mich., 
U.8. Improvements in barrels, called “Tomlinson’s 
Improved Barrel.” Nov. 7, 1874. 

4,024. —G. L. Anders, Boston, Mass., U. 8. Improve- 
ments on printing telegraphs, called “ Anders’ Im- 
proved Printing Telegraph Instrument.” Nov. 
1874. 

4,025.—K.C. Tozer, Newcastle, Northumberland county, 
New Brunswick. Improvements on freezing and re- 
frigerating apparatus, called “ Tozer’s Freezer and 
Refrigerator.” Nov. 7, 1874. 


Advertisements. 


Back Page « - «- = «= = = $1.00 « line. 

Inside Page- «- = = = = = 75 cents a line, 
Engravings may head advertisements at the same rate per 
line, by measurement, as the letter press, Advertisements 
must be received at publication office as early as Friday 
morning to appear tn next issue. 
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ent in every town and county 'p the Uni- 
anes. If you destre the situ. ation. apply 
DR. O. PHELPS BROWN, 21 Gran 
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for one good a 
ted States ana 
at once. Address 

Street, Jersey City. 


BESSEMER 
Steel Wire Ropes 


‘IMPORTED TO ORDER. 
One third Stronger than Iron. 
JUSTICE, 


HILI 
14. 5th, Poiinacipnn a3 Cuil, New York 


CA VASSERS 


POSITIVELY make enough 

from now till Jaauary to keep 
them a year. Entirely new teatures. Imm: nse guescen. 
Be quick. Send for valuable specimens (free) to T. K. 
MOORE, Publisber, No. 11 Dey St., New York. 


MANUFACTURERS, ATTENTION! 
Labor to Hire, 


Wanted to hire out the labor of two hundred and any 
Convicts in the Missouri State Penitentiary. Two Shops, 
150 feet by 50 feet each, witp matn ae and Pulleys 
in shops, witb all the Steam Power wante 
The finest opening ip the West for a furniture shop or 
= Wegon Material. Handle and Hames Manufacwry. 
portion of the above bands will be hireo. 
— 80, & first class opportunity for parties to epgage in 
the manvtscture of = 6 Boote and Shoes or Agricul- 
tural [mplements. — shop room and rimber of all 
kinds very aoundant. rgsnenpentepes solicited, Ad- 
dress HUG Trearurer St. Louis Manutac- 
turing Soaceat, fa. City, Mo. 


cA TRIAL TRI . The ®&cience ot 


Health, a First 
Class Health Mogesine, ot $2 a year, will be s+ n' $ mec pths 
“on trial” for 2 cts. The Tuustrated + hrenoloai- 
cal Journal, $3 4 year. or single No. 30 cts.: sent 8 
months * on trial. of at “ cu. Try it. 8. R. WELLS 
889 Broadway, New York 


E COUNT’S PATENT LATHE DOGS, 

both Steel and Iron; Iron ad S'ee] Clamps, Ex- 

pas diag. bag Bold ar. wholerale penees during 
ne hard times. nd for Gow is couNT, 

South Norwalk, Conn 

Seuier, ANALYTICAL AND CONS'TLTING- 


C commerctal assays aod rec-ipts, a specialty. Corree, 
pondence so.icited. J. CREOSE, 52 Maiden Lane, N. 





























L4 DIES can make $5 a day in their own City or Twn 
ff) & week and expenses to all. Articles new 
60s 00 LININGTON & & BRO., N. Y. or Chicago. 
1875.—Postpaida —$1.60. 
aki ‘or Yonngest Readers. SUPERBLY 
Me gy ct! Teo conte tor a Sample Num- 
bers of tnis year FR 
JOHN L. SHOREY, 
86 Bromfield Street, Boston, Mass. 


Likarese ELLIS M'F’G CO., Waltham, Mass. 
Samples free. 
THE NURSERY. 
ber Subscribe NOW (18) and get tue last two nam- 
Established 1858 












TRADE MARK PATENTED. 


The best and cheapest Paint in the 
world for Iron, Tin or Wood, For sale by 
the Trade everywhere. PRINCE’S METALLIC 
PAINT CO., Manufacturers, 96 Cedar St., New York. 

CAUTION.—Purchasers and consumers are cau- 
tioned against imitations of our METALLIC PAINT. 
All genuine PRINCE’S METALLIC PAINT will 
bear our name and trade mark on each and every 
package. Send for a circular. 





en who have other business, wanted as agents. 
26, "plans, pleasant work, Goop Pay. Sepd 8-cent 
stamp tor pestiqusase. THE GRAPHIC COMPANY, 39-41 
Park Place, New York. ae 


Pe Ae) Od 0 


“SCIENTIFIC” ENGRAVER 


PARK ROW, N Y 
ILLUSTRATIONS F EVERYTHIN 
DESIGNING, DRAWING, AND ENGRAVING. 


MAGNETS—Permanent Steel Magnets 


of ot gay fom form or size, made to order by F. C. BEACH 
Broadway, New York. Makers of the eel- 
Sbrated Tom Thumb and Miniat ure Telegraph Instru- 


efade co es HEADING AND SHINGLE SA 3 
AVE CUTTE JOINTERS, EQUALIZERS, AN. 
READING TURNERS 
BAILEY GAUGE LATHE—For turning. on —y han 
dles and Cabinet work. Simplest and best We 
Manufacture a full line of Pood and fron Working 


?—= Address 
Machinery, Bijan ORT CKY & VAIL. Lockport, N. ¥. 
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MANOFACT 

Greene Variable beni. f ; Lowe's 
Patent Tubular and Ms Botlers Pisin slike Vaive ots 
donary, Hot , and Portable Kugince, Bollers of = 
a Rope, ‘and Hem: Machinery : 

te for the ‘8 

gt sea fs yee tage igaeran paler Bee 
Wetke tition RaW ianast: =" SO 
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Scientific American, 


349 





BAIRD’S 











FOR PRACTICAL MEN. 


sed and enlar sy ‘enlarged Catalogue of PRACTI- 
cA new SCIENTIFIC B ages, Svo—will 
e sent, free of postage, to = mast who will favor me 
with his address. 
HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia. 


26 PEMBERTON SQUARE, BosTON, 
wil furnish, promptly, 


MACHINERY 


of every cescription. at 
LOWES? POSSIBLE PRICES, 
Consistent with quality and quantity. 


GAancret tare BARREL MACHINSRY.— 
and 








proved Le vy Eee & le. and Heading Ma- 
, ~ lest and post in use. ‘ppingie Heading 
ay bs Jotntere, Sar EOE SES: Locker Re 


Heading Feeners, 
Beer 8 SALE OF. HORIZONTAL 





Vertical Steam Engines 80, bew and second 
Mase? fnist’s Tools. pent for fad 


YALE [RON WORKS, New eves, Conn 


NEW MACHINERY 


A Rare Chance to Advertise, |=: 


Cheapest and Best Mode of Introducing 


AND INVENTIONS. 





United States, Canada, and adjoining provinces. 


inside, and $1.50 a line on last page. 
four lines in length, will be inserted at $1 50 a line. 


warding of the papers to their destination. 


ADDRESS 


advertisers to reach a class of persons not accessible in the ordinary channels of advertising. 
names have been selected with care, and the publishers guarantee the number issued to be full 100,000; the 
postage on these copies, which is TWO THOUSAND DOLLARS, will be prepaid, thus insuring the prompt for- 


To Advertisers. 


During the month of December, we shall publish a sPxoraL edition of 100,000 copies of the SCIENTIFIC 
AMERICAN, which will be mailed in separate wrappers and the postage prepaid to every post office in the 


It is intended that a copy of the paper shall reach the principal manufacturers, workers in lumber and 
iron, railroad shops, and the works of other mechanical and chemical industries in the United States. 
Advertisements will be taken for this extra edition, at the following rates: 
A few notices, in the Business and Personal column, not exceeding 


namely, % cents a line 


This affords an unusually favorable opportunity for 
The 


Advertisers will bear in mind that this announcement is for a Special Edition, which is to be circulated 
gratuitously among non-subscribers, and that the same advertisements which appear in the regular edition, 
if ordered in the extra, will be seen by entirely different persons. 


ENGRAVINGS. 


A few illustrations and descriptions of machines or articles of utility, whether they have already appeared 
in this paper or in other publications will be received for insertion in this Special Edition on reasonable terms. 


MUNN & CO., Publishers, 


37 PARK ROW, NEW YORK. 





At home, male or female $35 per 
week, day or evening. No Capital. 
We send valuable eM = 
mail free. Address wit 
goods . i 178 Greenwict St.. N.Y. 


Work 
for 


cept returo stamp, 


iw 





[1lf%e 1; WROUGHT 
IRON 

Brams &GIRDERS 

Hs Union Lron Mills, _[mebargh, Pa. 


tien of S Aveieeets w caked 
yinproved W Lo, ng GE ro 

















tid mode of manufact) 
- rene L, to care -h, all pe at terme Tithograph addres 
elsew ‘or 
a Klomaa & Co, Union iron Mills, Pa. 
FORTUNE For ALL in the Rubber Stamp 
A Business. Address DormMan’s 
STENCIL aND STAMP WoRKS, Baltimore, Md 
20 per day athome. Terms Free. Address 
$5 g ~ Go. Stinsoy & Co., Portiand, Maine 
SaW THAT ISA BAW —Selt-Vosding 
ts 8inch plank same ease as 1irch. | man 
like smoent of work as 8men. L. B. COXE & CO., 197 
Water S'reet, New York 
Important to the Trade. 
1. Acsead Muactlage, *uitable for pasting Labels on 
Glen, Tin Cans, Wood, Iron en Ston 
2 ihe Soluble @ ass L’quid and Jeliy for Soa » Ce- 
ment. Artificial Stone, Paint and Fireproof W 
8. Hvdrofluoric and White Acids, for Etening. 
. Nicg&e)-Piating Materials, Salts, Anodes, Rouge. 
Gless Manufacturers’ Articles, Arsenic Manganese 
nis sbest streneth, Zaffre. Oxides of Cobalt, Uranium. 
Marble Pa: ty, Felspar, F uorepar, finest Silex Cry- 
olite, Tale, Asbestos, Black Lead, all rare Chemicals. 


7. Bteel Makers’ Ingredients— Wolfram & Mengancee. 


L, FEUCHTW ANGER & CO., 


80 FULION S1., NEW YOR. 


AND SAW MILL—Saves the labor of 3 
men. 8. C. HILLS, 51 Courtlandt St., New York. 


TRADE ENGINE. 


Noiseless in operation Perfect 
in workmanship—all light parte 
of a Steel. 

y Engine indicated, and 
vaive ‘corrected to give the high- 
est attainable results. 
arranted superior 4 apy 

ortable Engine in the 
marke 


Send for Price List and Cir. 
cular. 


& HERCHEL 


RODE M’r’e Co., 
Dayton, Ohio. 


MACHINERY. 


IRON & WOOD WORKING MACHINERY 
OF EVERY DESCRIPTION, 


Cold Rolled Shafting, 


HANGERS, PULLEYS, COUPLINGS, BELTING 
&c. &c. Send for Lilustrated Catalogue and Price List 

GEORGE PLACE & ©CO.,, 
121 Chambers & 108 Reade Sts., New. York. 


MPORTANT FOR ALL LARGE CORPO- 

RATIONS awp MANUFACTURING CONCERNS,— 
emnerke's ith ne uta Time Docower, capeoie 0 s 

watch — hy as the same’ reaches different 
—a MP atace $0. BS Li01, Boston Mass. 
N. B.—This dotester 1s coverea OF two UB, Patents. 


oy 
Parties using trum: thout au 
thactee tenm oF selling haces ty -— A. ‘ —-y 


FOOT LATHES WITH JIG 


and Circular Saw Agachmente for Amateurs and Me- 
chanics. Send for a Circul 
Plas & WIGHTMAN, “28 Cornhill, Boston, Mass. 


ena 
, Re- —s gand Tenoping Machines 


General Wood Worsing Machi 
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JOHN B. SCHENCK’S BONS Matteswan. 
Send for Catalogue. 


8 Liberty oan x. ¥. City. 








SW. COR, LEOPARD : UVVER Si Jans 











IRST CLASS STATIONARY ENGINES 
all _sizes—Cast Stee) Cylinders, Rods ong Biren, 

nest Vertical and Portabie Engines, 3 to 25 A.P. 

dress BLOOMINGTON LROW WORKS, Bloomington,. ah 


AGENTS WANTED. 


Men or women. $34 a week. Proof 
furnished. Business pleasantand honor- 
able with no risks. A 16 page circular 
andValuable Samples free. 8A postal- 

= card on which to send your address 

@ costs butone cent Write at once te 

F. M. REED, 8rTx st., NEW yorK. 


EAGLE FOOT LATHES, 


Small Engine Lathes, Hand Planers for 
metal—Slide Rests, Circular and Foot 
Scrol) Sawe—all of the neatest des'gn and 
superior finish. Our catalogue describes 
every tool necessary to fit out the Arti- 
san or Amateur, as well as the Boys for 
tne Holidays. 

CHASE & CO., 


% & Libene St., New York. 














LUDLOW VALVE 


» 
FRED. STONE & CO., 8 Park Place, New York. 
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OLD ROLLED 





SHAFTING. 


ibe we (na. sou 6 
@ finer finish, andis truer to 


TED 
pty Pat. CouPLivé, and furnish Pulleys, Hangers, e 

of the most appreved st styles. Price lists mailed on 
cation to . igvaaeny™™ 
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Sees ganee Saal uty Giicage, 
ot ie proras — and tor by 


Tal Chamture aon street, |. ¥. 
fe Weave “' waukee, Wis “© 








| BOSTON 





.ZOOOIN USE. 


l (SE STEAK yp 


FIRE- PUMPS A SPECIALTY 


| 


V1aVUNG-LOVAWOd = : 


GEO. FBLAKE MFGCO 


NEW YORK 


CHICAGO 








$10 to 


$1000 OOO investea in Stocks & Gold pays 
particulars. MBRIDGE 


200 percent amonth. Send for 
& Co.,Bankers,2 Well St.,N.Y. 


9 SAFETY HOISTING 


wo, say Bao SRity BES of, 0° 


Fens LeGAL, ADVICE CONCERNING 








Infringem d Patents, consult R. B. McMAS- 
R, Counsellor ot Taw. 9& 11 Nassau st., os ~—*g New 
York. Counsellor and Advocate in Patent C 


EW & IMPROVED PATTERNS.—MA 
GOULD. weit N.J. B. RB. Ave. Newark. 8. J 


PATENT 


laning and Matching 


one Weod's Planers, Self. 


sew Ar bores and COHINE xe OO. | berty Fe 
: 3, Woob clreniars. etc. Sudbury st. Bos 














The Toll-Gate | er eee ee caters te 


onetr: } go objects te 
find! Address. with stamp, ABBEY,. o,N.Y. 








gent Yorcireular Guat PLAGE 


& 00. @ Vesey et.. New Vork. 


MACHINERY, ¥% 


He, TO MAKE MONEY IN WALL 8T. SAFELY, 
with $i10ormore. Pampbiete ma'ied. RUMBLE & 
CO., 52 Broadway, P. O., Box 4,905, N. ¥. 


Niagara Steam — 


CHAS. B. HARDICE, 
UNCHIN Forte — 
anaen, a EPARKER PRESS 


srl. 8 ORKING MAUHINERY GEN 


ties, oserere Pert Fuencrsend Ried 
agon’s Patent Seat 
Yeo & orgettet Mat ecm, 


LAS8S8 OULDS for Fruit Jars, Lam: 
TF Bottles, Ink Stands,etc..made 8, BROO 


— Con. WHITE AND CENTER Y. 
th{ng new tn glase Fy twill sequare s mould (4s 
= ARTICULAR ATTENTION paid 

RS. fend model or "areWiRg; iaclose stamp. 

















SVENCTL DEBS seeceatteg. ae 


Stencils and Key Cpegmn, we oni Which. young men A, | 
temples to tant SPENCE! ER. S87 nenover 8t..Boston Mass, 


STEAM PUMP 


N&W YORK SCORE, 4 CORTLANDT BT. 


ANOTHER CHANCE 


Public Library of Kentucky. 


POSTPONED TO 


November 30, 1874. 


DRAWING CERTAIN AT THAT DATE, 























LIST OF GIFTS, 


Oue Grand Cash Gitt....... soceecceseees 250,000 
One Grand Cash Gift........... eocccccees 100,006 
One Grand Cask Gift......... eoveveceoce 75.000 
One Grand Cash Gift...........0.0000s . 80,000 
One Grand Cash Gilt...............c00++e 25.000 
5 Cash Gifts, $20,000 cach.... 100,000 

10 Cash Gifts, 14.000 each.... 140,000 

15 Cash Gifts, 10,000 each.... 150,000 

20 Cash Gifts, 5,069 each.... 100,000 

25 Cash Gifts, 4,000 each.... 100,000 

30 Cash Gitts, 3,000 each.... 90,000 

50 Cash Gifts, 2,000 cach .. 100,000 
100 Cash Gitts, 1,000 cach... 100,000 
240 Cash Gitts, 500 each... 120.000 
500 Cash Gifts, 100 each... 50,000 
19,000 Cash Gifts, 50 each....850.000 


GrandTotal, 20,000 Gifts,all cash,2,500,000 
PRICE OF TICKETS. 


Whole Tickets . . $50 
ees »« ss ¢ @ 25 
Tenths, or each Coupon & 
11 Whole Tickets for 600 
22% Tickets for . 1,000 


For Tickets and Information, Address 
THO. E. BRAMLETTE, 
Agent and Manager 
Public Library Building, Louisville, Ky 


orTHOMAS H. HAYS & CO, 
609 Brosdway, N.Y 


O UR COVERING FOR BOILERS AND 
PIPES saves Twenty per Cent in Fuel. 
OUR FELT, CEMENT. AND PAINT FOR 
ROOFS ts the best in the market, 

Co. 


Asbestos F Felting Co. | 


Corrugated Iron, 
Iron Butidings, R Shutte 

Y IRON BRIDGE & ROOF CO., 

Send one OsELY Office, 5 Dey St. New York 


Ping ina maximum of otciencyaarsuniyy saa anos 
, ty and 

th 

A I har Ng aS Teo 

drowars sent on plication "hh Garess ares i. 
ae Ame OADLEY OO. CO. Lawrence. Mass 

















ICHARDSON MERIAM & CO. 

oi Selene eg ae teat Oa 
ical, and Glguies Re-sawing Machines, Baw eins Saw 

Arbors, Scroll Saws, Railway, Cut-off, and Rip-saw 
shines, Spoke and Wood thes,apd various 
cep i sone Spiuae McRae Wat 
vester, . Warehouse’ 107 1 Liberty st. New York. 17 
BON BRIDGES—CLARKE, REEVES & Co., 
‘HCNIX VILLE BRIDGE WORKS. Office, 410 Wal- 


aat oe  aitades Iphia, Pa. 
§ Iti 1p—Phentiz columns 
welds. All work 
mises, fro’ re to finished bridges. 


re 
ustrated ‘Album mailed on 5 recetpt of % cents. 





A WEEE to Male ana Female pense. in their 
locality. gous NOTHING to tr. —— ta 
FREE. . VICKERY & ©  bugesee id 





Ot By twenty-fve cents to GRU =. 

WELL & 41 Park Row, New York, for their 
Pamphlet as one }.. ed 68, ay lists of 

newspapers, and estimates showing cost edvertisihg. 


AO SEE LR Tore 





VRILL GacGR, 
air of Gecers sent free t* any address for T5c., 
4, 16, 18,20, 28,21, , 8 threeds to ia. 
Gauge, indiepensable to all who use Twist Drilis, 
a free by mat. for Ay Price List ef Small Tools free. 
GOODNOW & WIGHTMAN, 23 Cornhill, Boston, Mass, 


Andrew's Patents. 





Screw CAASERS. 


One 
0 1 
rill 





































































F)OARD OF PUBLIC WORKS, CITY OF 


New York. Extract last annual report:—“ The 
BARTLET LAMPS meet with general favor. Appll- 
cations ere made by property holders almost dsily for 
their erection tn place of the square lawps. The cost 
for keeping the Bartie't Lamps ta repair is pearly 50 per 
cent less.” Signed GEO. M. VAN NORT, Commissioner. 
Cl''zens can eée the tmprovement and contrast by look. 
ing at the Bartlett (New) “* Boulevard” Lamps now be- 
ipg placed upon upper (New) Broadway, 34th to 59th sv 


, BLAKE'S PATENT 
Stone and Ore Breaker 


Crushes all bard ttle substances to 
any reantred Also, any kind of 
Stowe for Roaps for Comcners, &c. 

Address BLAKE CRUSHER CO., 
New Haven, Conn. 


MPROVED VERTICAL ENGINES, SIX & EIGHT 
hovse power. JOHNSON, HESS & CO., 1345 Button- 
wood Street, Philadelphia, Pa. 


—~G, HENRY HALL & CO., #0 Cortlandt St. N.¥.City 


THE PULSOMETER. 


The simplest, most durable and effective 
@rzam Pump now in use. Will pump gritty 
or muddy water without wear or injury + 
its parts. It cannot get out ef order. 

















11 Pemberton Square, Boston, Mass. 

1827 Market 8t., Philadelphia, Pa. 

58 Welle Street, Catonge. i. 

South Western Exposition, New Orleans. 
81) & 813 North Second 8t.. St. Louis, Mo 


TURBINE 












=a 
(i R@)>, Water Wheels 
eh = } " 
+ 8¢ oS) More than four times as 
4. ) /3\) many of James Leftei’s Im- 
of a xy roved Double Turbine Wa- 
=} 1S rT Wheels in operation than 
\S), any, other kind. 2 sizes 


beads from 1 to 4&0 feet. 
* Successful for every pur- 
= . Large new pamp let, 
be finest ever published 
— 8 160 pages and 
over # e illustrations, 
sent free to parties inter- 
ested in water power. 
JAMES LEFFEL & CO., 
Springfield, Ohio, & 109 Lib- 
erty St., New York city. 


was TED--A Business Man with $5.000 to $10,000, 0 
msnafacture an ansurpassed Non-ConDUCTOR. 
Address NUN-CON DUCTOR, Baltimore, P. O. Box 627. 


7 OCOM’S GRATE BARS, when replacing 

- any other kind, have pever failed to eave tbeir 
cost when properly used. [RON & BRASS FOUNDRY 
Drinker St., below 147 N. Second 8t., Philadelphia, Pa. 


Working Models 


And Experimental Machinery. Meta).or Wood, made to 
order oy J. F. WERNER. 62 Center St., N.Y. 


Nv Y¥h’s Works 


sre the largest in the United States. They make Burr 
Millstones, Portable Mflls, Smut Machines, cers, Mill 
Pioke, Water Wheels, Puileys and Gearing, specially 
adapted to four mills. Send for etalogae. 

J.T. NOYS & SON Buffale, N.Y. 
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llustrated Catalogue of ever 100 pages sent free. 


Mum & Co.’s Patent Offices. 


Established 1846, 


The Oldest Agency for Soliciting Patents 
in the United States, 
TWENTY-EIGH1 YEARS EXPERIENCE. 


MORZ PATENTS have been secured through 
this agency, at home and abroad, than through any other in 

he world. 

SIXTY THOUSAND inventors have availed 
theraselves of Munn & Co.’s services in examining their in- 
ventions, and procuring their patents. 

They employ as their assistants a corps of the most ex 
perienced men as examiners, specification writers, and 
draftsmen that can be found, many of whom have been se- 
ected from the ranks of the Patent Office. ° 

MUNN 4: 0O., in connection with the publication of the 
Scizwrrric AMEKICAN, continue to examine inventions, 
confer with inventors, preps.e drawings, specifications, and 

ssignments,at tend to filing applications in the Patent Office 
paying the government fees, and watch each case step by 
step while pending before the examiner. This is done 
through their branch office,corner F and 7th Streets, Wash- 
ngton. They also prepare and file caveats, procure design 
patents, trademarks, and reissues, attend to rejected cases 
prepared by the inventor or other attorneys) procure copy- 
rights, attend to interferences, give written pint on 








Srientific Americ. 


CE esce- 
OFFICE AND WAREHOUSE. ....ssscceeesseeeeees 





Lay- Welded Charcoa) Iron Boiler Tubes, Otl- Wel 


Coal Gas Apparatus, &c. ga" We would call the 


THOMAS T. TASKER, Jz. 


oeetce ANB wineee tas = sac ae spatapeemierseas 
apufacturers 8, Hy 
of wrougnt fron Wwelde 1 Pabine ana Casing, Gas and Steam fittings, Brass Valves and 





Cocks, Gas and Steam Fitters’ Tools, Cast [ron Gas and 


MORRIS, TASKER & CO., 


PASCAL IRON WORKS: PHILADELPHIA, 
TASKER IRON WORKS, NEWCASTLE, DELAWARE. 


cccccceescees soveccececeeeeee FIPTH AND TARE ER STREETS, PHILADELPHIA. 


T. 
5 GOLD STREET, NEW YORE. 
eccecegcese eeeeeee- WO, 8 OLIVER STREET, BOSTON. 
lvanized, and rubber coated, for gas, steam and water. 


ater Pipe, Street Lamp Posts and terns, Improved 


special Attention to our Patent Vulcanized Rubber-coated Tube. 








ASBESTOS PAINTS, all co 


H, W. JOHNS’ PATENT 


ASBESTOS MATERIALS 


ASBESTOS ROOFING, for steep or flat roofs in all climates. 
ASBESTOS ROOFING PAINT, a Bstrictly first class article, rich color and superior body. 
lors. for general purposes, in cans, kegs, and barrels. 
ASBESTOS BOILER FELTING, Sheathing and Lining Feits, general Roofing Materials, etc. 
These Materials are prepared ready for use, and can be easily spplied by any one. Send for descriptive Pam- 
phiets, Price Lists, Instructions,etc. Liberal Inducements to General Merchants snd Dealers. 
ee CAUTION.—The public are hereby cautioned agatnst purchasing or using any materials for the above or 
similar purposes, purporting to contain ASBESTOS, unless they bear our neme and dates of patents. 


Patentee and Sole man serers |H, W. JOHNS, 87 Maiden Lane, N. Y. 








PORTLAND CEMENT, 
From the best London Manufacturers. Toreste te 


J BRAND, 5 Cliff ot 
A Practical Treatiseon Cement furnished for % cents. 








Save fuel, and supply DRY steam. Attached to boilers 
orset in separatefurnace. H.W.BULKLEY. Engineer 
98 Liberty St.. New York, 





For testing Ovens, Boil- 
PyrometerPs., ¢ ties, sisst turnsces, 


Super-heated Steam, Oi) Stills, &c. 
Address HENKY W. BULELEY, 
98 Liberty St., New York. 


OPE. 


John W. Mason & Co., 43 Broadway, New York. 





PORTLAND CEMENT 


A Practical Treatise on Cement furnished FREE. 
8. L. Merchant & Co. 76 South 8t., New York. 


The Most Powerful, and the Only Tight 
BUY A Shutting, Good Part Gate Turbine ever 
made. ces of small wheels to suit 

Send address to 


WAIN, A. M. SWAIN, 


North Chelmstord, Mass. 








s J 
A Mechanical Sensation 
has been created by NEWMAN'S EMERY PLANER, 
now being exhibited at the Fairs of the American and 
Franklin Institutes. Send for illustrated circulars to the 
sole General Agents. 


he Tanite Co. 





STROUDSBURG, MONROE to., PA. 








awarded to 


SAWS 


gS A Ww Ss 8100.00 GULD PREMIUM and First PRIZE SILVER MEDAL, for 
the BEST CIRCULAR SAW, at the Great National Industrial Exposition, held 
at Cincinnati, 1874, after two separate contests, occupying six days. Also, the FIRST 


A Bee A PREMIUM SILVER MEDAL for the BEST CROSS-CUT SAWS was 
EMERSON, FORD & CO., 


BEAVER FALLS, PA. 


(2 Send for PRICE LIST of their DAMASCUS TEMPERED SAWS, and Circular containing full particu- 





lars of the great contest. 





B, E. Hale & CO., 
56 and 58 Park 
nts for 


Place, N. Y. 
Eastern Bates. 


Samples from 
Bole A 





‘Kuedwo4 


Jodey J0A}y 4904 
wou sojdurg 


“MIT ‘o3u0Tq 








Salamander 


the only indestructible covering for boilers 


Felting 2ezeseesessr 


A. G. MILLS, Manager. 28 Dey St., N.Y. 


me REYNOLDS & CO. f 


MANUFACTURE 


Screws & Bolts 


For Machinery of every variety. 
4 ALSO 
4 Bridge and Root Bolts. 


> STEEL & IRON SET SCREWS 


>! A specialty. Also, Smal) Articles 
» for Patentees, in great numbers, at 


No. 145 East St., New Haven, Conn 










— 
{_——— 


PrLbLbEDLLEE 





ENGINE LATHES, DRILLS, &c. Send for Price List. 
NEW HAVEN MANUFACTURING ¢o., 
ow aven, Conn. 





THE JOHN HARDICK 


NIAGARA STEAM PUMP, 


98 to 97 Pearl St., Brooklyn, N.Y. 
Manufactured solely by 


Hubbard & Aller. 


ENGINES AND BOILERS, 
Pulleys, Shafting and Hangers 
a Specialty. 
DAMPER 


REGULATORS a E 8 TT eAGk Cocks. 


MURRILL & KEIZER, 44 Holliday St. Bait. 


THE CELEBRATED DIAMOND SOLID 
EMERY WHEEL, Pat. Emery Wheei 
Machinery and Automatic Kuife 
Grind-rs, for the rapid and perfect 
grinding of Planer, Paper Cutter, 
and Leather Splitting Knives, man- 
ufactured by the AMERICAN TWIST 
7 Co, ermsoguet, R. 1. . 

Shure! -, W. 8. JABBOE, Agent. 
FE eect re, Agent, ® Wellington Street,Montreal. 


























very LOW PRICKS 





UITS, $10. To Order or Ready-Made, 
a #20. “Vireo, 7. ae YA 
QUITS, $30. Ss Q 
QUITS, 840. $5, $8, $10, $12, $15, $20, $30, $40. 
— con® For Boys, Ven, 
gras oe] Qh tach Sineanan 


FREEMAN & BURR, “ome warenouses, 
9 138 & 140 Fulton St., N.Y. 

FREEMAN & BURR, availing themselves of the unusual advantages offered by the great depression In trade 

and decline in prices, open the season with a much LARGER STOCK than ever before, and are selling at 


OYS’ QUITS, $5. 
eon ad am $8. 
Boz" G78, 810. 
Boe" Gus, 812. 


Be g™7: $15. 





04 Ts 


B® g™7s, $20. 


_Ot whica thou-+ands avail themselves, enables parties in all parts of the country to 


COUN TRY ORDERS BY LETTER promptly filled. Our New System ror SELF-MEASURE, 
order direct from us, with the certainty of receiving the most PERFECT FIT ATTAIN- 


A 
ORDERS ULES FOR SELF-MEASURE, Samples of Goods, Book of Fashions, and 
; Prices, DENT FREE on applicauon. 





matters of infringement, furnish copies of patente: in fact 
attend to every branch of patent business both in this and 
n foreign countries. 

Patents obtained in Canada, England, France, Belgium 
Germany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents are 
granted. 

A special notice is made in the Scrzwriric AMERICAN of 
all inventions patented throngh this Agency, with the 
name and residence of the patentee. Patents are often 

oid, tn part or whole, to persons attracted to the invention 
yv such notice 

A pamphiet of 110 pages, containing the laws and full di- 

ections for obtaining United States patents, also a circular 
pertaining exclusively to Foreign Patents, stating cost for 
each country, time granted, ete., sent free, Address 


MUNN & CO, 
Pulilishers SCLENTIFIC AMERICAN, 
37 Park Row, N. Y, 


Beaxcu Orvice—Corner F and 7th Stree 
Washington D. 0 - 








TANNATE OF SODA 
BOILER ANNATE OFS G. Rodent & 
Co., Madison, Ind. Agencies : R. H. Lee, Titusville, Pa.; 
Owens, Lane & Dyer Machine Co., 8t. Louis, Mo.; Whit- 
man & Burrell, Little Falls, N.Y.; Warden, McLellund 
& Co, Cauetanasl, 0.: H. H. Harrison, Nashville, Tenn.; 
Colne, N = tote a ae mg eG; a 8 Pa 
n, Ne eans, La., L. niey & Co. t.Pau 
st. Baltimore Md.,Babcock & W!lcox,30 Cortlandt st.N.Y 


MACHINIST’S TOOLS, 


EXTRA HEAVY AND IMPROVED TTERNS. 
LUCIUS W. POND, Mt NUFACTURER, 
WAL RERoows, $6 £1hy ERTY 87, D. ¥. 
ree hy. , Boring . ligand Gear Cut 
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THE 


Pants Stretcher 


(OVER 20,000 IN USE). 
——=Q=ae 


A simple device for taking out 
forms and wrinkles from pants. Press 
“. Walnatand Nickel Plated Finish- 
Onn nnd Sopapned 727" Pee eet 
a = ae boxes.... 50 “ 

sent to any town in U.S. on 
receipt of the amount. 
every city in the ee nn 
P. DEL VALLE AALSEY, 
122 Church St., New York. 


STEAM BOILER AND PIPE 


COVERIN 









Saves ten to twen cent. CHALMERS SPEN 
CO. foot H. th ste Ee fia Nt. tnd Bt. Bt. Louis’ Mon 


{[NovEMBER 28, 1874. 


se arpen Advertising Agent. Address 


Machinists’ 
TOOLS, 


OF ALL KINDs, 


N.Y Seam Engine Co, 
98 Chambers St. 


New Youz 


Bcesrerc-ar PaTENT UNIVERSAL EC. 

CENTRIC MILLS—For grinding Bones, O 

id Crucibies, Fire Clay, Guanes, On Cake, Feed’ cand. 

Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots’ 

Spices, Coffee, Cocoa-nut, Fiax-seed, Asbestos, &c., and 

whatever cannot be ground by Other mills. Also, tor 

THOMBOM, successor’ to JAMES BOUAIDOS, sori 
successor to J 

of White and Elm Sts., New York. veneer 


HARTFORD 


STEAM BOILER 
Inspection & Insurance 


COMPANY. 


W. B. Franxun, V. P’t. J. M. Aten, Pres’t. 
J. B. Puzrcez, Sec. 


HARTFORD, CONN. 

















Boston, New York, Chicago 
13415 Custom House st. 30 Gold St. 146 Lake St 


HUSSEY, WELLS & CO., 


OFFICE AND WORKS, PENN AVENUE & 17TH ST 
PITTSBURGH, PA., 
Manufacturers of all descriptions of 


CAST STEEL, 


Including the “ Granite’ brand for Edge Tools. 
Particular attention given to the manufacture of 


CAST STEEL TEETH, 

of any pattern for HORSE RAKES, for which or 
ders are solicited. Ail Rake Teeth will be manufac- 
tured under the SIMONDS and FERSON Patents, re- 
cently purchased, by which process perfect uniformity 


of shape and superior excellence of temper are a.- 
tained. 








Adaress JUHN A. KOKBLING’S BONS, Manutactur- 
ers, Trenton . d., Or 117 Liberty 8t., New York. 
Wheels and Rope for conveying power long distances. 


Race. Improved Foot Lathes. 


Engine Lathes, Smal) Gear 
and Planers for metal, Ball 
Machines, Slide Rests, Foot 
jaws for light and beavy 
croll Saws,Foot 










4 Cutters, 
iq Turnin, 


Circular Saw Machines. The very 
best. Many readers of Ste pe er have one of them. 
Catalogues fre N, Laconia, N. 8. 


zu e. . A 
Just the articles for Artisans or Amateurs. 





OF THE 
SCIENTIFIC AMERICAN, 
FOR 1875. 


THE MOST POPULAR SCIENTIFIC PAPER 
IN THE WORLD. 


THIRTIETH YEAR. 
VOLUME XXXII —NEW SERIES. 


The publishers of the SCIENTIFIC AMERICAN beg 
to announce that onthe first day of January, 1875,8 
new volume commences, It will continue to be the aim 
of the publishers to render the contents of the new 
volume more attractive and useful than any of its pre 
decessors. 
To the Mechanic and Manufacturer | 
No person engaged in any of the mechanica! pursuits 
should think of doing without the SolzNTIFIO AMERI- 
oan. Every number contains from six to ten engraving! 
of new machines and inventions which cannot be found 
in any other publication. 
It is the Most Popular Paper in the World! 
having the large circulation of nearly 50,000 per week' 
A year’s numbers contain over 800 pages and several 
hundred engravings of new machines, useful and nove 
inventions, manufacturing establishments, tools, and 
processes. 
The SCIENTIFIC AMERICAN is devoted to the inter- 
ests of Popular Science, the Mechanic Arts, Manufac- 
tures, Inventions,Agriculture,Commerce, and the indus 
trial pursuits generally ; and it ts valuable and instruc 
tive not only in the Workshop and Manufactory, but also 
im the Household, the Library,and the Reading Koo vu 
By the new law, the postage must be paid in advance 
in New York, by the publishers ; and the subscriber then 
receives the paper by mail free of charge. 
TERMS. 

One copy, one yea (postage included)......00. 3.29 

One copy, six months (postage included)....... 1.6" 

One copy, three months (postage included).... 1.00 

One copy of Scientific American for one year,and 

one copy of engraving,“‘Men of Progrese”.. 10.00 
One copy of Scientific American for one year and 
one copy of “Science Record ” for 1874...... 5 0 

Remit by postal order, draft or express, 

Address all letters and make all Post Offiee ordersan? 
drafts payable to 


MUNN & Co., 
87 PARK BOW, NEW YORE. 
HE “ Scientific American” is printed with 








CHAS. ENEU JOHNSON & CO.'8 ant. and 
Lombard &ta., Philadelphia and 59 Gold 8t., Yor. 
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